jii'urrai ton np’u 

nniN'ji inu 


^"n 1 5 wra mvij vrnn “rainn m !ran 

jirmpK-mp jiu'szO ni o'KJin 


T"u\yji nun nn nnin^n minft nn il 7na 


/f,=4 0 R,=2 a 




pin itu 















DT-wn lDin 


man - psnn pie 

5 .motci nnm ■•‘rnwm isrann 

6 .pVippin 

7 .nmnsnwsin 

■^»urnn nTwrr - •>so pne 

9 .□"nnp: crøoa □■nrnr ■ , '?aa?nn rrrøn 

10 .nrnre> nuearr 

12 .m« ^awn rrrøa □’P’p'Tn nsun 

12 .pyo ’sior« m7 ,n y rn« ’7acn rrrø n-nr 

13 .nsixn mw nsron ni«riB?a 

14 .nmwnwoiYT 

n^awna mauKn - •'BT 1 ?® pie 

23 .D’jyoa pa rrtaom totjk 

25 .nmjwmwarr 

29 .^atimn’ncaumsn 

30 .^aamn Vicxrawa ana’Brci 

31 .irnino nittaavr 

37 .^a^m Tro 1 ? VK’saoion ro nypn 

38 .nmiwmiean 

n^rrs o'a’Via - von pie 

45 .tVid tna Tb? 7«*saoiDi ’^aæn rro 

47 .D’a'Via onro tia’n 

47 .nmnfl nneavr 
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på nxi -p-n irs 1 ? nnw nnarn *» © 





















114 .TDQB^lin 

116 .loaiDnxn 'w riTTan minn namn 

119 .noaoVnn nTian’ainn riarnn 

122 .KRnntan 

122 .T'OOD'm TIPI 

onaai cbap os n-abiara D’-baya - ■'iraw pnc 

124 .Da'?imD' , j)sanwj 

125 .nrnnomxaan 

129 .Vap 'm npnai nrsa 

129 .nrsro'nya 

130 .np-nabasa 

132 .log-a BrøsTPn nas imam 

134 .rvninomrøan 

'»»an rrrwn - Taw pie 

139 .TJJ1B Tre? nTV 

139 .onan 

140 .mtwpu ’siorx VvraiTP am hto 

142 .du nwmj m'jiva nana rnxiTP TJiaa rrra? 

143 .(naVre) tnt wu ’Diorx y?o mm? ma rmp 

144 .pxmrra tsttp Tman mæn 

144 .nrnnsnwaan 

153 .Tartan man 

153 .’dmd nup -pm ’nnpj ivaa •?» ma 

155 .irtare nvun nas jrnam 

157 .nrnrta ninnan 

166 .irvftp'sn 

167 .rnoan Tunopoo 

169 .Taiia mip nina ottwpu Vn *?y ma 

170 .yiva imxa du Dna dut® ,o”DiorK o’Vapa D’T’n a® 

171 .o’aisn oarraa dit Dna D*rmp ,d"did:'k a-Vapa D’Wi a® 

173 .nmno ninaan 

3 pa rwi -p-o rrs 1 ? nrno® nvom 'n C 


o^ap - ’*ar*an pio 

51 .mmktap 

53 .Wapiti nYnon 

56 .D’Pap nam 

56 .maa D’Vap ma’n 

59 .V'apaa D’Vap nia’n 

62 .nrnnsmwjin 

72 .mmV ^ap V® naniK 

74 .Ya’pa D”Trw 

74 .Tapn mm 1 ? pa pmaa nr® 

74 .7apn mm 1 ? ya ■nop’Tin min nonn 

77 .rvnvra mxam 

nar dit ■tøuw - 'ara? pie 

85 .'tavnnontn 

86 .iain 

87 .nYnon 

87 . ,l ?D®nn Ytpan 

87 .Dnwpin 

88 .D’Tuma’n 

88 .mon onaa toti 

89 .‘rapaa D’iii toti 

90 .nV?ion Yp mans nrrmn 

91 .paon 

91 .nVrxi 

92 ..Taus nanx® nY?io 

93 .irmra mxaan 

108 .TVDTp’pW 

108 .omnanpin 

108 .tronnpin 

111 .D-linTJ-lT 

113 .nrnanrpaa 

113 .mamaxn 


Tro nto -p-ia lryp nrno? nran Pa © 


2 





























































•fyawnn man :*ptwn i?id 


□'du vr norxa pn o"? ’PoE’nn man .Paomn min Pc? mon uaxa mx xin 'Poem rron 
.inupPxm iinncn - n" 0 'oa.n □"'intt’nn nnyonn hk tuj nt pnoa .-Papn lyona duisd 
.T i 1 ?!? pm nx thi ,i3a nnxP .'Paom iyona ouiyo m nmyxaxa tra’ana ir: nxnn 

.□uyoa Pc nanya py Pyoian ’Paenn man nx miyxaxa acmi 


dtoktt naaai ^»»nn istiian 

.nain PaP c'c nnan ton ’Paenn iyoan 
: yaoa o-asa 3 □'B"p 
+ ’aim iyaaa pyonnain 
- ’P’Pc? iyona pyen nain 
(15?oa xPP) ’Pno: nain 

.(e ix e mm uib’d) pnopPxn xm yaoa nwaxn n’O'oan ’P'Pcn iyoan nrrr 
.(p mm uia'o) pornon xm yaoa nxxa:n mmoan mi iyoan nrrr 
.[C] rniaw ,pPip nxnpjn mrma anm ,iyoa Pc iny ma 1 ? 'i: 

.ppip -1.6 10 19 wn lrropfrci Pc iyoan yiy 
.■p*7ip» +1.6-10'” xin poron Pc iyoan nny 
.nuop mxa iyoa nmr in nPx 
.□unopPxi tninoiu .Duiono o’Vaan D’aioxa aama yaoa nain Pa 
.lionon noa 1 ? nm inoai ,n uiamc ,(iyoa xPP) ’Pnoi p’pPn xin linoiun 
.(pnonn ix) poinsn noaa 2000 ’o -pya mop inoai ,'P’Pc uyoa .niaxa pnopPxn 

: -p nx*u tnoxn maa 


□unoiu raan fro 
nPvn inoa .Duionoi 
ram uyoai 
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pa nxi nana rryp nrnour nnan Pa © 


mmva »”ks - vrvr pis 

179 .oji o nwa snu? oia Py nnonan nncia a”xa 

181 .tnan py nnonac nnonan man 

182 .oian py Pyoian uirnn man 

183 .nmnsnixaan 

190 .maannoen 

190 .nxnxDpin 

191 .pppin 

194 .mmnamxain 


pa nxi pno rrsP mmac nnan Pa © 
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X KBJ17 


? -5 C '7W iyoan 2„ pnnaa rur ok ,3 c pua ®um® man ina 



lime 

.nrxa nxinaa nus -s^a piaa mm man 
: pVip pin nnrya yxam lany niern 



9 ■ 10 9 • 3 - 5 
2 J 


3.375- 1&\ 


a K 8 S 17 

? -4 uf V® lyoaa 5,„ pmaa rur dk , -3,„~ V® pma »ut® man ina 


’uC 



pine 

1-10 ^-V -py mi® rem .pVp np-n nxnpj 1 MC nrrrn 
itubV® xama laa ,nuop aurøf? D'omnava na D'®an®a 
0.05, -a 3’xn 1 ? ®* 5^ -® .a 1 ? d-® 1 ? dj sr 

f .nrxa nxinaa ,pn ufta pian mm man 

: ii*?ip pin mrya man” iany ai®m 
9-10’-310- 6 -4 10- 6 


F = 


0.05- 


43.2 



MC 


i XBJ17 

: ran nvx 1 ? oxnna mian ,5 pC proan ®u-r® man ina 


piTB 

.ir 1 ?® ousoan u®a ys®ia 5 M( . iyoan 
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pa nxi nana rrs 1 ? nrra® ninarc na © 


.uuntnui ouioins Vonn iop pynj vr oioxn man 
.D'^jya Dpi’joan ia-ao Dum ,DUinopV<n o'xsdj py-u 1 ? pna 
narai .(DUiuonm ouionsn noa 1 ? orra nmji ounopbxn noa ’a) py-ua nrana Dioxn noa 

.ouionsn uyua poixa aamai ,arn piran p?ua .Dioxn hk 
.DU iDns 1 ? nunopVci -bod pa »nsnn -s 1 ? yap" V?ian Dioxn iyoa 
.DUionsn isoaa pp ia® DunopVxn nsoa® ,diok inr ,’arn ir mpj 'am pyo diok 
.D uionsn isoaa Trn ia® ounopVa idod® ,didk mi .’Vtø p- mpj +r*m pyo didk 
.DU ionsn nsoa 1 ? nnt ia® DUinop^xn nsoa® ,diok xin ,(pyo i*) ’Vutt diok 
. in® DuviDp'nci maaa oi7®7 rrm punn .oiok pyer? ua 
.D’oi®s u D'a^nna naina .r'ax Dunop’ax nmnn ix Dioxna duiidp’tx nxmn 
.Dunoiui DUions nsoa iniK nx inn ^a Von ,xm® laa nx®” pynjn 

.D'Diox unx’Vaa aama yaoa nain 
nainn ?a® nn ,ia® DUTOnsn nsoa'a omn ounop^x noin ix <pny apy pyo mm diok aa dx 

.pyo mm 


Tibij? inn 

□'nr owo mm 2-i »nr 1 ? nt mwai Dnarø trea’o crørco 2 ^ ,rf»a narøn naiDJi 

.ht m nt D-rm 



r . 


pVp pina Dnryj (na’®an ix) mann ma rnuaV 


.(poria rraj) ouyoan 2 pa narren ix rrurm ma xin F 
.(pVpa rraa) p®xnn iyoan -py xin q t 
.(pVipa Trai) u®n iyoan iny xin q, 
.(Dnoaa noi) ouyoan u® pa pnnan xm R 


.( yia-na pVip pan yiana noa Visa pur ja naj) 9-10" iany® yiap xin K 


.ma 1 ? mam nxxin ran ’aapnn® -p ,oaman Danya ouyoan nx a-sna p^aia 

: iayy Vjnnna p’ona vr man pra nx 
.(mm ma) pin ’s^a piaa mm man ,nnt lam nya D’iyuan dx 
,(na’®a ma) dus ma piaa mn’ man .ijijd id’o pya D’jyoan dx 


pa nxi -pna mP mmao ninatn 7 a © 
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•tørønn n7wn : w p# 


—........——— ----——--i 

.arnaa dpiso d’dii Vs Vsian ’VDtsnn mon nx’xaa mnrV ’ia ,-ram ’Vaernn mer lanan 
rro nx’xaa user ,g n-ran mur Vs iron dis .np’iaan DVisa uVpro ra nro aunaa 
nanoa noa neramar man ma nsiV irn msxa .spnpn Vsa opnaer o’an Vs na-eran 
.rrVs Vsais nonsan ma nx iixxai ,g Tisa noan -ps nx V-aanV nm ,otsb Vd .arnaa 
rav ner ro pmip: ]mn annns ’Vaamn man nx’xa nx narax' ’Vaisnn n-nsn ,nan iaixa 
□nat ,mtu xin -nra nxra ,’Vaarrm n-nsn nx pmaa -ma nr pnaa .arnaa nanoa rnnpia 

: onpa ’iara irasra ,-iVis cranansn 
.arnaa D"n-np: D'isoa o-ixvur ’Vnemn marn .x 
.s-ap xin nsxa ,’Vaernn rmsn Vis rans mpaa Bnans .a 


□■"ivnpa D’nma nnn'w 'Vsnrnn rrrwn 

.arnaa nanoa rnnpia rav dx , l c Var ima proa arms man xin ’Vaern n-ns 
si: /ianoa rnipia navisa l c ara-vis man ina im dxis ,xm ’Vaem mer aanan mnnV namn 
Var ma emm l c Vis ima isoa dx - VisaV .rmpi nmxa rar- dx ,mx isoa animer man na ni 
,50 v naiVa ,ma inv 5 ’s amm xin ,5 C Var isoa laipaa n-a-: nxar nn ,10 V 

.’Vaarri mis aa’ao D’-ixv ansoa 
Var ima proa nnnn rnipia D-ara .merVa rnnpaa Dnoa isiaa mtvur ’Vaarrm marn nx aarnV 'na 

: ar'ina Kims (livai Vru) man nx aamai, l c 

Q ^ 


R 


+E 


K Q 1 


: n'n' l c isoan is'itbt man 


.E nixa iaiD’1 ,mmn rnipaa ’Vaernn rnisn xnp” nr ma 


.nx iiVip ar’ina litava naa 




IiVip vVn inava Var mvma rraa marn 


F = E q mm ar-mn isoan Bramer manar nn, q nnx isoaa iman isca nx n’Vna dx 


.marn livaa nn’ man pin ,'avn q isoan nx 
.marn ivna yon mm man pva pV’Var q isoan dx 
.main niman pva nx pnnVi ,oVman nansa D'asoan nx mxnoiaa a'xnV pVaia 
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pa nxi -pna ivsV mmois nnam Va © 


.Vipar DnV mssn ,ma Va Var n’nvam D’Vnn nx aarra 



.oniinn oaara ’aV 5 OT xin nnn nmx 


3 

tga=— => a = 36.87° : omo nnrsa naanna a nnirn 

4 

.(nansa) vVx uivai ,-8^ proana saanan man xin F, 
.(rn'rn) naa nxwn urval ,6 ((C proana saanan man xin F : 

9-ipM.10^0_-t = 

1 0.04 2 y 


i 


fl 

F 2 cosa 

F 2 sina- 

fir* 

Fi 


y 



„ _ 9 -10 9 - 5 -10 - * -6-10“* 1AO 
Fl - OM' 108 


.Vipar DnV nersi 
: TomV Fj nx nVmn pnai 


Fj -cosa = 108cos36.87 = 86.4 V 
Fj -sina = 108 sin 36.87 = 64.8* 


: ms Vaa Viptsn mopm nx xxai 

F x = F t -F 2 cosa = 225-86.4 = 138.6„ 
F t =F 2 sina = 64.8 V 


<gP 


F, 64.8 
” F, ~ 138.6 


: Vipan mopm nx xxai 


= Vl38.6 2 + 64.8 2 = 


153 


N 


P =25.06’ 


.Vin D'anna nxinaa .paixV nnna 25.06° 


nnn 


153 


N 


Var ma eram 5., r isoan 


pa nio -p-o irsV nvvæsr nrnam Va © 
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y 

A 


rnns 

.«rsrr Kino? man ns ac?nai, i c 7c? ima p?aa A mipaa DTOa ,x 



mc 


>/20 2 +(2(K/3) 2 = 40_ : omajvs aacaa 7apna mm piK 
20 


tgo = 


20x/3 


a = 30“: oaiaa mnn nTapnn a mntn 


.(mn noaaa) E t = 910 ^ _ 337,500 v : 6 uC paon ’"y mnac? mc?n ion £, 

0.4 c 


.(naTOa naaaa) £, 


9-10* *1-10”*-1 


0.2 


y 



y 

* 



= 225,000*: -l„ c lyoan ’"y ixw rrrøn xin £ 2 

c 

: ooon7 £, ns pnoa 
£, cosa = 337,500cos 30 = 292,284 v 

C 

£, sina = 337,500sin30 = 168,750* 

c 

: l'S ^33 Ylprøn J1K KXQJ 

£ r = £, cosa = 292,284 v 

c 

E y = 225,000 -168,750 = 56,250 * 

c 

: Viptøn m tam 

£^ = ^/f, 2 + £/ = V292.284 2 + 56,250 2 = 

£, 56,250 


297.647 H 

C 


'gp 


E, 292,284 


p =10.89" 


: ‘ro ma b?’it xin, -4 JlC 7c? iyaa A rnnpaa o-c?a on .a 



F = E q= 297,647-4 lO - * = 1.19* 


.’T^c? xm -4 uC paan 'a ,mc?n praa jan mm man pva 
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pa nKi T3ia rrs7 mnnc? nvom 7a O 




k n»an 



: Kan -ivatn pro 


? A rmpaa ’7ac?nn mc?n ma .x 
? A rmpaa nav ox ,8 uC 7c? iyaa cramo? ,(pvai 7 tu) man ma .a 

? A mnpaa nav dk . -3 uC 7c? isoa c?-i-ito ,(pvai Tin) man ino .1 



+ F 


Tnr® 

: erw xmc? man nx ac?nai ,l c 7c? ima iyoa A mnpaa DTOa .x 


g .£^i-9.ior.3-io^-i. m 



R- 


0.25 2 


.(nr nx nt omn o”avn o'ayoa oc? o) nra’ xm mc?n iiva 
: c?’JT xmc? man nx ac?naa ,8^ 7c? praaa iman iyoa nx n^na .a 


£ = £•9 = 720,000-8 10-* =5.76, v 


.mcm pioa ma e?’iT p7i ,ovn proa xm 8 (iC o .na’B’ xm man pro 
: c?'am xmc? man nx ac?nai, -3 vC 7c? iyaaa iman iyaa nx «p7na .a 

il 

-3„ c F = £ g = 720,000-3-10^ =2.16* 

.rrrøn praa T®n ma cmT *r*w iyuo xm -3^ -d .rftxarø mn man pra 


3 KWH 

: ion irai riru 

♦ 



? A rmpaa ’7ac?nn mc?n ma .x 
? A rmpaa nav ox, -4 /iC 7c? iyaa wxw ,(pvai 7ro) man ma .a 


pa nm p-o rry7 mma«? nmam 7a © 
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paa baa nxxma vb» Dosnser D"baernn nrrøn bro ,mbb imon paa ns tranpa nerxa 
pma bapnaer) prra aierna .d’so? lbx nrrar bo o’osxn traonn bax .711 osbik buoao 
.mr pim tspiaa mn paanoa ,mno nr 1 ? nm .bapnao bipon mono nanoa .(diks 
, 702 n’rr onsn .nibb ars mm ion ,mbn rana nanpa ’baonn mono ko .kok nspoan 
rana nanpa D'xxaso D’syaano baa .mbn rana mrxb tramper tresroan rapaa np’ya yooiai 
'lbn ’baonn mon , 1 a 1 ? .inr bm rrn' nr ano ’baonn n-røn -p ,nnr d'didx rm ,mbn 

.(nao nrn’b mbn by crø paan maa) mbn byer paan nioosa 



: Kin (mbn ranab D’anpn cnirKa) oios'n mb nsn-o ’baonn nrøn yp 


mbn ba ,beråb dk .(roer nrrrb errø paan maa naiba) mbn by paan nioost m sx"a a 

nr -py o = — mnn mbn by paan nis-oxer -n.n ,A Kin mbn ba naen ,Q iyaaa rya 
A 



ber nirma mas 


C 2 

m'N 


ber mrma nar ,8.85-10 11 


ranyer snap Kin 




,yop ma D’O’sna mbn rana nanpa D'xxaso o’Paai nnKa ,ms hkd 'dios'n mba oiarøn 

.nyiap onxixn oso paoi 

.nxixnn mier nyisn pin mrya ,mbn rana nanpa o’ioasn , 0 ’syoa nyisn nmb ino 


2aAx = v, 2 - v 0 2 


v, = v 0 + at 


nxiiui mier nyisn mxnera 


at 2 


Vn + V, 

A.v = \>t + - 


Ar = —- '--t 

0 2 


2 


•P’pbnn mriKn a 
.p'pbnn ber mnbnnnn mnoan v 0 
.p'pbrm ber moion nimnan v, 
.p’pbnn nayo pnsmn Ax 

. v, mrnnab srsno sranb isn v 0 nimnaa n*n p'pbnno ysnna qbner prn pno t 


..nsnoa 'baern mer oot ,mbn mixpa KbN ,mbn rana mrxa xxa” Kbcr p-pbn : nnyn 
,mbn baa snap ’baonn nrøner mssi ,"nnxp opsN" nxnpso ,ir ny Din rrsrs isn 

.iranaa pn xbi 
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po pki -pna irs? mnioo nimn O © 


(snap) Trin 'battm mma o'pnpbn nsiar 

nniKa nnK paa mos noxa .nanoa rmpsa nsv dk ,1 c oonao non Kin ,niaKa ,’baonn mon 
D’syaa .ib nsp' nr maer nxixnn nK piaai .O’st Kiner man hk mbpa nrrb bais .mips 
nsvo ,poa o’smo mxixnm mman ,p by .rnipsb nripsa nsneran 'baern mer nnsi' a"mips 
Kin ’baonn nrøn noxa nnip na nnsb o’S”siya mns .rnipsb mipsa isnen D.n os ,ibK nmpsa 

.yiap 'baern mer nxu røa ,nb’nn pas .snap 

lisns 'Bios'« mb '"y mm« 'baern n-rer nmir 

.mbn ranab iiKa amp D'xxaso a-Disb non’ riKa D'bns viaoer mb Kin ’dios’k mb 
mbn rana mb lmx arøsi ,’mips nu np’s ,p laa. 1 lamm 2„ oniKer ,'sabn mb beråb np’s 
nsr non dk nsoa Kb bba nn ,’dids'k aom' mbn ,'rnips qo oik boera .isaa 2^ ber pnnaa 
,'baernn nrøn ina pasi ,’ai’n iyaaa mbn nK isros .iranaa 5„„ ix ,mbn ranaa 2^ pnnaa 
baber .mm ponn .mbn ranab amp pnnaa l c ber pia isroza -p oerb Drøs .irana rb nsn' mbner 

,i'bN ’naa'a nnx isnsa n’n' i'an .pian israa by d’idd 'baern mer nxrn ,mbn by np’ser israa 
pn nxer"i .ibaan’ i’an D"msn Doom ,bipe» anb nerysera mssn pioa nrøn pik nx nirrø 
D’pinner D’syaan bo nyoemn - 'dids’x mbner bbia ,p laa .(ni’x nxn) mbb as'ser aonn 
.nixa pp mm mst” oner ’baernn nrøm ,-nxa bm rnn' pnnan o ,nrrsT naa mnn .ranana 



paa by ’baernn nrøn nx ommer ibx Dn ,nvxa bu'ya laiaan mna D”ixan D'ssraaner n'ss 

.nn'sr onyoem - nr mrxb pnaer D'syaan bai ,iman 


på nio pna iryb mnioo nmani O © 
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3 Kmi7 


, m = 0.2^ inoas; Q = - 4 C istdq .*ma "lKViaa ,E = 0.2 N (snap) rnx ^røn nrø piu 

c 

? -rør i»t naa lin .pzv pvaa v 0 = 20 „ ion næ wvn&i ,A rrnpaa Kxa: 

KC 



-► 

> 

► 

* 


£ 


TinriB 

: sin Q = -4 C isaan Brrurø man 


F = EQ 
F = 0.2-4 
F = 0.8, 


isaan o ,(n?xnc) nron pva oa mm man 
: so praan wm nxisnn 


F = ma 
0.8 = 0.2 a 

a = 4» 


.(naisn non ir) n^aw p di nai^a ,man pvaa ma nxisnn pva 

: isaai ,nro’ ’avnn ilion ns maj 


.(0 lmrnna ixsa «vnnwa o) 
.(vmav ovnn pvana i»n nmsnn pva o) 


v. = 20 . 
v,=0 


: v, = v 0 + at nnoin nn?’j 

0 = 20-4/ 
4/= 20 

t = $HC 



masa msr p'pbnn 
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pa nio -pm irs 1 ? nrrow uvorn P © 


s K7S1VT 


ram, w = 0.2^ moac Q = 5 C ivaa ,-ivsa nsinaa, E = 0.4 v (vop) rns Paso n-ro pra 

C 

? x = 40 -a A nvpjna nprmnn ,B rmpoa proan lnrraa rrnn na. A nnpaa 


a 

A 9 - 




V 

X 


pine 

: xin Q = 5 C ]yoan nw man 

F = EQ 
F = 0.4-5 
F = 2„ 

,(nva’) mrco pvaa n-n- man 
: so poan mim mnsnn 
F = ma 
2 = 0.2 a 
a = 10 „ 

•oc 5 

.nrzv oa nn'to ,man pvaa Km nsinnn pva 
: lxaai # nnv mvnn pvan hk nna: 

v o =0 
A* = 0.4„ 
a = 10. 


: 2a Ax = v, - v 0 nnoun ivn 


2100.4 = v, J -0 2 
8 = v, J 
v, = 2.83 „ 


MC 


.pa’* pvaa 


v, = 2.83 


nmn tnrvna 


VD nio “pis lTsfr nnw nvom ‘ej © 
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ot ^ 

’n^nnnn man 1 ? iinf? pca 1 ? np”tv ptn nx'xa'? A y = v 0 /+— rmoiia mn 


0 = - 12 / + 


40,000/ : 


0 = /(-12 + 20 , 000 /) 


/.=0 


t 2 = 6-10 


610 


tojd vftnnnn man*? srr nun 


: ’paixn msa nvunn mm: 
.nyiap m-nnaa vir ivoan pVi ,ma rx ’paixn msa 


v, =v 0 cosa = 20 cos 37 = 16 


vc 


/ = 610 


•cc 


: a r = v-/ nnoin-itr: 
Ar = 16-6-10 4 


Ar = 0.0096. 


Ar = 0.0096. 'rø pma ,nt pta tnpm poan 
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pa nto -pin itv 1 ? nniiiB nram P © 


S KSJ 17 


’^aænn nnv^ on:, m = 0.2^ inoaiv Q =4 ( . ivoa. E = 2000* (vnp) rnx ^acm n-rø rin: 

c 

nai ,on: rø mi: 1 ? ivoan sv pt noa -pn .irxa nxinaa ,a = 37" nma v„ = 20 „ m-rnaa 


E 



* i 

* - 

? nr pn mpmtz? ’pDixn pman 

,x"nna 'jo? na'tvan ma nvotvn nx ratn 


v o 




rnnn 

: ton Q = 4 C poon tvnaw man 

F = EQ 
F = 2,000-4 
F = 8,000 v 

.nrn ivoan n .(rftvo 1 ?) rrrøn praa mm man 
: xm ivoan crna® nvixnn 
F = ma 
8,000 = 0.2 o 

o = 40,000 m 

S? 

.n^va 1 ? 13 d: naPa .man praa xin mnxnn pra 
,(x"nn3 *?c? nanvan ma nx mm? in': laP ,x"nna nxixn 1 ? oma rmx mrxn ir n imam? *?p) 

.rPva 1 ? - n:xn n’sai ,nra' - ’psixn msa nvnn liran nx ma: 


q v 0 cosa 



v 0 sma v 



: n:xn msa nvunn mm: 

.(man?nrnniivana naisn)nPPpnnman v OJ . =-v 0 sina = -20sin37 = -12. 

MC 

.mavn x-n pP ,man? nrnn pro 1 ? oxnna ,rnvo n^a xm nsixnn a = 40,000 „ 

•oc 1 

.n:xn msa vPnnnn laip'a 1 ? mrm ivoan n ,0 xin pnvnn Ay = 0 


pa nio -p-o its? /miac nratn P © 
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: x’n iycan urrurø nxixn n 
F = ma 

3.2 10 15 = 1.67 10 27 -a 
o = 1.916 I0 12 „ 

»e 1 

.nVyaa p dj nafta .man pipa sin nxisnn pip 
.(n-ar s"nna 'w na'oan ma la 1 ?-! ,K"nrTa 70 n-osinn rftpm .nnsn'a oma mns nxisn mit) 

: lsaai prnn pipn ns nnaa 


v o =0 

Av = 0.02„ 

a = 1.916-10 ,: , 


at 

: Ay = v g t+ — nncma iry’i 


12 .2 


0.02 = O-f + 


1.916-10 •/ 


0.02 = 9.58-l0"r 
=2.088-10 14 
/ = 1.445-10* 7 „ 


f = 1.445-lO 7 ^ 


maya ,2 rm 


ao pnnaa niana iannm panon 


n ssjn 

nftm ,<r, = 0.06 uC -a pya nns nft .nrns pan ms-osa D'nyan ,mpiors mnf? po D'pm 

sin nft *73 -pis .nrxa nsmaa ,ma nr ’appaa omaia mman. er, = -0.02 (it . -a pya 'ion 

Hf 

nnmaa mnfta y'ia , q = -1.6 • 10~ l9 r i»uai, m = 9.1 1 • 1O 51 ^ inoao pnaiaVs . L = 60, „ 
.s"mna ae na-oan ma nyoon ns mm .ninfta 'appan prpa, v = 3 • 10 7 „ ao 

MC 
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pr nsi nana mft m-nao nman aa © 


7 KSJ17 


’ja as nrns nmxa nnaan ,0 = 1.77^. paan ftp pya sim, S = 5 m . lnaoo piers ma pn: 
lin .man ?ya nniwn ssa: ,q = 1.6-10 19 , uyoai, m = 1.67• 10 :7 lx inoao paria .man ‘aa 

? .v = 2 m ao 'ais ama panan masr pt naa 
.s"nna ao na'oan ma nyaon ns mm 



pine 

,ifty paan ‘aa ao sm nftn ’io ay paan nppx .mns ftaon mo ia'ao nxr piorsn m'an 
(nao nrn'a m'an ay mnaan .paan niaa ir ,mara paan nisps) ftp naon ‘aa *pa pftma 

: sm m'an 'ay paan mops 



S 

1.77 lO -6 

a - - 

5 

er = 3.54 -10 -7 c . 

: sin m'an mr'ao ftaonn mon 



E _ 3.54 10 7 
2 8.85 10 12 
E - 20.000 v 

c 

nya mro 1 ( . ’ao ima paa nnr p'ai ,prn paan pya m'an p .n'aya 'saa sm mon pip 

.m'an 

: sin q = 1.6-10~ ,9 r paan ppnao man 
F= Eq 

F = 20,000 1.6-10 19 
F = 3.2-10' I5 V 

.prn pman p .(ftaonn mon pvaa) maya pipa mm man 



pa nsi paa irsa nmac imam aa O 
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.’P’Pc rnopPKn isma m .(’Paenn men pra ma) naa praa mm man 



r 8 


++++++ + °i 


.nsrap nnmaa p’ean ,na Die btjt kp pnoppKn ppoiKn txsj .3 

: ’psiKn msn mas tmran 
Av = 1 = 0.6., 


v = v„ = 3 • 10 7 


m 

»cc 


A x = v t : nnouantsm 
0.6=3l0 7 r 
/ = 2-Vf* m 


1 = 2 - 10 ' 1 '« 


maya nwiPn nwo kst pPBpPKn 


: ma:Kn mmon aicm .1 
: mnKn m' pVi ,ma ppBpPicp enna a:sn P'xa 
F = ma 

7.23-10" 16 =9.1M0‘ 31 a 
a = 7.94 -10 14 „ 


nP'sm nsixnP oma mnx nnxn mit) noa mPa naiPa ,man praa ton nxwnn pra 
p'xa inop’PKn noo' naaa aem .(n'si K"nn3 pc na'ean ma pPi ,K"nna Pc meoinn 
: arnn praa naa pran hk mm pa oeP .mmPna kstc tv assn 
(mnPnnn mama ppopPkP pk ’awn rsa) v 0 = 0 

(’arnn pran nnmaP DKnna - naa nsnaa Km -a ,marn nxwm) a = 7.94 10 " „ 

i? 

CasK- P'xa nne' Kine iarP nnr maixn P’xa nne pnappKnc ion) / = 2-10 "^ 
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pa nxi papa vrsP miiaa nmam Pa O 


? mmPn pac minaa vi Kinea ,(pvoi Pto) inappKn e'inac man ina .k 

? mmPn nK pnappKn mas’ iar naa pin .a 
? mmPna WK’sra pnoppKn Pc n'asxn in”BO rrnn na .1 
D'PcnP ppbpPkP pcskbi .pmoa pvn mmPn pa minane rnn) ? mcsra insrun pro n’rr na .7 

.(insun nK 


pme 

: DniK aem ,'Paen nic mK Pa onsr mmPn .k 


mPn psre ’Paenn men 


mPn psre ’Paenn men 

: 'avn pyen 


: ’P'Pe psron 




+++++++ + q i. 


£i = 


0.06 1Q- 6 
2-8.8510 12 
£, = 3,390, 




1 


E 1= ±- 

1 2e„ 


0.02 10 


-6 


2 2 • 8.85 • 10 -12 

£j = 1,130, 

c 


mPn m) npya ’oPa Kin men pra 


mPn m) nPsa ’oPa Kin men pra 

1»bb nn-r iaPi ,’arn isaaa iisb 


lyoa piea' pPi ,'P'Pe paaa pyo 

.(mPn Pya nsw l r Pe ima 


.(mPP nnna mips l r Pe ima 


: mm anyi ,npya mPa mm mmPn pa Pipen men 



E to*l= E l +E 2 

= 3,390+1,130 
*- = 4 - 520 v 


: Kin ppapPKn e'nac man 


E = E ~,q 

£ = 4,520-1.6 10- 19 
F = 7.23-10“,, 


pa tpki papa iryp mpioø nmani Pa © 
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jptøwmn maiann •rvr'iw jn® 


dotix© omacn Doooa or no Taa .m'rawn nvnix icnan Ty ya© xT un’sa ’a 
nvroxn vid ttu ni pnoa .pia .mmTo .nun .dtpdtp : iaa jrVrøn nvnix 
ny Trone? .mruxn ture? pin oy naTn©a kvi *nrei jmra xvi tso nxo jr*mvm 
nxoaT ’Taa ©a©a© .--Tacnn TxorøiDn i©ian nx tot .totid .np'iaan mma 
m©n ro n©pn nx pai .nioaT .amaa a’wnpi o’iyoa T© mTa©m nvroxn 
mau» nmT yrc© nxrn * n ma Vcsiown ioT ,cmpn ptdd rtø titdT© ,’Ta©nn 
.uT© nvmiT Dxnna ,mTa©n mnix ’topvrø im ,a"Ta©n mma ’Vpvya in 


n*am» va jr^anm rrniK 

.d’xxdt on ia asa 1 ? o’jyoan nx xon 1 ? numm nnayn xvi .o’iyaa nanya T© nvrox 

jrTaemn n’Txvuo'isn nvroxn owyT nxnp: nxi nvrox 
.nra nr R pmaa omx mm .(d’otvi anv©© rra) q, ,q 2 o'jyaa 2 npv 

\ <h 

** R *■* 

: ni axaT znsoan nx Kon 1 ? oa nenne? nnayn nx yiai 
.naooa ma «ix nvi x 1 ? o .nvrox nyp©n nenn x 1 ? q t pe?XT.n iyuan nx xon 1 ? oa 

q , iioan o ,nnay y-pe?nT pis nvi .rnsrn nmp:T (oo) nwrxna q 2 lyoan nx xonT oa 

,q 2 lyoan Ty ma Vysn 


<h 

• ■*- 

x=0 x=R 


<h 

x=oo 


■pm iTnaa q 2 lyoan Ty Svorne? man nx nVnn a©nT ©',nypenne? nnayn nx a©nT oa 

.mon nnpiT trm ny .ny© 

F = K : riTip prna rum ,pman Dy mrøa ’Tawnn man 

,ix Tma’Ta dTtx .nyp©m© nnayn nx numi pnyn Vbd ma Ve? nmr .npuaan ma^a mata 

.pnyna man nTsan ’"y nTapnn nnayn iaVi ,yop mn man 
.Ttiot'x mm rmayn nx ae?nT ©’ pTi ,pnynn ny nin©n non ,ixa 
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pa nxi -pm vryT mvæe? uvorn Ta © 


al 

: \y = v 0 t+— nnoua tiipt 

J ; = 0 - 2 - 10 - , + 7 - 9410M < 210 ' , > 2 
y 2 


y = 0.16, 


.noa 073 oixn-na y = 0.16„ noo' irmpTxn 


.imma Tiioa xrn mmTna inopTxn nxvr pio .t 
. mmTna inxvr ma to Taa pnopTxn Te* innviD nx ae?ru 
. v, = 3 • 10 7 „ : nvin pVi .nyrap vmvia ’psTxn noa 


8CC 


: mmVia xre? yjna noion vmvia nx ae?n l ? e?' o:xn noa 

.noa o*?a ovnn pion nx aie? nnar 
(noTnnn nrivia lnopTx 1 ? i’x oixn noa) v 0 = 0 
(ovnn inon mnaT oxnna - noa nmaa xvi o ,novn nnxnn) a = 7.94-10 14 

I 


(ojxn noa nnen xm© lai 1 ? nnt .vsTxn noa nn© inap^xn© pin) t = 2 ■ 10 


•c. 


; v, = v 0 + ai nnoiia tistt 


v,=0 + 7.9410 u -210 


''4 

v f -1.59.10 7 . 

V 

V kXat 

»ec 


: iga =— nnovn ’"y a©im a mrnan trio 




3-10 7 


.mmVia mxvra ,'pDixn t's 1 ? nnna la =27.9‘| Vz? tnoa yv’ pnap^xn 


pa nxi pna ivsT nma© imam Ta © 
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D13'0 


□naa7 D’iyaan nx anp7 na .ryyiaa? nrnasn 7a id xm o’iyaa nanya 7e? n’7aa?nn n'inxn 

7a nas ,u = Kq ' qi nnoun nnwa iae?ina? .nrimxn 73 mao nmn n’77an n'inxn .naun 
r 



: nanyaa D’iyaa in 


.n'inxn ia'o 7y JPSW' nr '3 ,d n7a? ia’on ny nnona D’iyaan nx a’xrfr aie?n : a7 nnr 
nanya 'm n'7aa?n n’inx ,p7 .0 xin »yiorxa nanyi ,(nsoa) ’nTpo 7 tu xn rromxn 

.«irorx7 oma ran naunnn d’jude 
.totti aasab tnsman nx X’an7 na rom ma 7yDina? nmyaa?a - mavn n’inx 

.na'7a ma 7ysine? nniyaa?a - n'7'7a? ronx 


n’7»wrtn rnrnxa onansn 

.tr v u , w na ma?y7 na ,y’pe?n7 er nmay irx aa?n7 7p .nanya 7n? n’77an n’inxn nyim nc?xa 


U^. + W clamK = U tKé : Tapna minxn nav pina 


n'77an n’inxn nx in” .lyprcma? nmasn nooina ,n'7nnna nanyan 'tv n’77an n’inxn aiarn 

.*lioa nanyan 7© 


V 40 6, 

• 4- 1 



X XSIIT 

? nxan D'iyuan nonya 7a; nPatynn n’inxn na 


■pine 


9-10^2-10^-6-lQ-* 9-10 9 -2-10- > -(-g)-l0-‘ 
0.4 + 0.4 


twiman ra n'imxn D’iyoan in minxn 


9 10 9 -6 10"* -(—8)-10~* 
0.4 


D’uraan ra n’inxn 





u 


9-10* -10~* -10~* 
0.4 


(2 6 - 2 8 - 6 8 ) = - 1 . 17 ^ 
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ya nio nano 'tv 7 nrnM? niiam 7a O 


»?> 


: nrayn nx in” ,pnynn nua man 7a? nni7 nnna noc?n 



: j = ® tv x = R aaa?in'nDa?n 


w=] Kq i q i dc=- Kq i q i \ m J-£«i :h.)-(- K -*Jz) = o + .!L- c i. l JL 
{ X 1 * , l »il « J R 


w 


k «LHi 


7a? rmay) nnrn nmay sxa7 a?n .omra n"rrr ma 7ysiaa? nn ,nnr ia’o ’7ya D'jyoan dx 
na'B?a ma Tyaiaa? nn ,nna? p’o -7ya D’iyDan dx ,m7 nr omx anp7 na (pnynn ina nem 
Dn nnnx ,nt7 nr nmx anp7 na (pnynn mia na’7a 7a? nmay) n’7’7a nmay ysa7 a?n ,D.n’ra 

,'ia?7 nnxn "iaxa?”” 




: nnoun aa?inm ,U rnxa iaion D'iyoa ua? 7a? n'inxn 


.(J) 7rx'i 7a? nrrrra rran n’inxn 
.inina pua 7a anp7 na .ryyraa? mmayn 7a nx orao7 a?’ .Q’iyoa UE?a nnu D’X’aa nc?xa 

: nxan nanyan 7a? n’inxn nx 7a?a7 nnn 


<h 


R 




Ri 



.na’aoa ma nx nn x7 o .nmay nypam x77 q, ponn xan n7mn 

q, r7» 7’yana? man nia ø; = K q ' qi 7a? nmay na?nm </, poan nx xnn7 na 

R 


w = — S -* • 

1 R 


: mmay 2 ryxia q t paan nx X’an7 na 
: q } 7y gr, ny”aa? man nia nnxn 


WS 

(V, = — 3ilS± : Ty it' aa? man ma nna?n 

R 


U = W,+W 2 + W 1 : nmnyn ta didd jiDiyon 'm n^-uxn ta id 


yo ruo -p-CD rry*? m-nau nnam ta © 
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£/,+ W. J = : n’imsn ma’© pin ’d7 

: isaa 
-0.26 + W= 0.11 
W = 0.37, 


mnpn 1133 nom rfnys nyxia p*?i ,n'arn nnay n7apnn) W = 0,37, 


ton nyp©in© nmayn 


.(iyoan ns rtn7 ns .o"3a©nn 


•V 30 ~ 10^ 



1 K8117 

.D’iyoa nanya mini ni'xa 
.oaipaa o'ptma ,10^ oany© ,o"3vnn o’iyoan 

0.0021^ moai ,yii7 '©sin, -2^ iany© .^©n poan 


? (D-'arnn D’iyoan 'i© pa yxasn mipi) A nmpi7 ymnpa .’V-'iwn iyoa7 mnn mmna irs 


Time 

.A nmpi7 D'maa aa© 7aa r7y crayiD© mman m ,A nmpi7 sri' ps ’V’TBn iyoan© .ab □'©: 

: ©7i©an mpmpa i”ny -^©n iyoan©a ,nanyan 7© n'Yian n'7a©nn n'imsn ns a©m 

„ 9-10 < * • (-2)-10“* -10-10“® 9- 10P - (-2)-10~* • 10-10^* 9-10''• 10-10" 6 -10-10 -6 

0.5 0.5 0.3 


» 210 210 1010 


/wgw. 

tffc*.=9l0 v 10-10-(- 
^ = 2.28, 


0.5 0.5 


0.3 


: A nmpi'7 ri’ iyoan©a ,na*iyan 7© n'Vaan n’i>a©nn n'imsn ns a©m 
,, 9-10* -(—2)• 10 -0 1010" 4 . 9-10 9 •(-2)-10"‘ -lO-lO"* , O lO 9 -10-10^ lO lO -6 

U^J -+ + 


0.15 


U. =9-10 • 10 -10 <— 


_* 210 210 1010 


0.15 0.15 0.3 


0.15 

) 


0.3 


tf- =0.6, 

ns rra© ’iim crnaa nnay V© nyp©n i’s isa) U Ul l = : n'imsn na'© pin ’a 7y 


.(iyoan 

.T3's© n'?a©m mmsn iia©n ‘ay iyoa7 naonna© ntirp n'ins isa ©' nsr nap 1 ? 

tffc*.. = 2-28, : n'?a©n nanis pn s'n n'nnna n’imsn 
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yo nto -pta vr?7 jimo© nron P O 


a"no nn”n nyxia© miayn© ,nsna n’7’7©n nsxinn . t/ = —1.17, s’n n’?a©nn n’imsn 

"as©^" mi' loi o'iyoan) D”?a©nn mman nia nom nnay n©sa mi’ na'7a nnay 

.(nst yia 7yow© mani .nnaun nanya'a 


-5 


vC 

•*- 


60 


V 


an 


80., 


Vc 


a saivr 

: nsan o'iyoan nanya mim 
.nra' 20^ mis irrm ,9 uC iyoan ns inp7 

? iyoan ntrna nyp©in nnay naa 


•pnnB 

: ’irffn ’ioa nanyan '?© n'77an n’7a©nn n'imsn ns a©m 


u 910*•(—•910'* | 910 9 (-5)10^ 61Q-‘ | 9-1C 610^-9-10 




0.6 


1.4 


0.8 


y 


y v. 


n'wvm ro rrruKn 

-5 9 

"V * V 


cnrøan 1-3 nTUNn cnyaan rn n-a-uxn 
_5 m c • 6 m c- 6 mC ’ V 


=910 , 10-‘10^(-—- — + —) 
'"*• 0.6 1.4 0.8' 

= -0.26, 

: ’inrn nns nanyan 7© n’77an n’7a©nn n’imsn ns a©m 


-5 


«C 


80. 




60 




»C 


, r 910 9 (-5)10^-910^ . 9-10 9 • (—5)• 10 - ^-6-10 - ^ . 9 10^-6 10"^-9-10^ 

U emJ " 


0.8 


1.4 


0.6 


y V 


J V. 


D^voQn to wuk n 
-5 9 

C * C 


-V- v 

1-3 rrn:Kn Doyonn 1-3 m-UKn 




6 ur , 9 


||C * 'itC 




= 910 , 10- 4 10^(-— -— + —) 

0.8 1.4 0.6 

= 0 . 11 , 


TO nia -p-o vry 1 ? m-na^ jitoth *73 O 
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'Vjswnn torMttwn 

.mnn n-npn l c bv ima poa nxana ypnm^ v'v rrravn m’n’? -raia ''saiynn ’nnuown 

.uaa R npnnan nripja ,q pua ■w’w ''saomn 'jxunoisn nx inas 



ILjLl. : K'n q vbv b'vvav man ijjo ,1 c poan nxana nmayn 
R 

.[k] uVn bu nrrma imx niaVi, V mxa iaoV nru ‘sx’XJOiDn nx 



: nvr ,uaa R npnnan rrnpa ,q ’nnpj iyua mm? ‘sxutroion ,fpb 


.rrnnn rmpn l c "to"b mVacmn rrruxn bm ‘hcxtoid bv bomrfr rru 


.0 ran mauxn nar .Hiorx? oma piaa xn lt n’nx bv nany 
.oa’ao amaa ‘nrøoian bv D’irsE»a on .ousua bv nnua cr icxa 
bv israa nxana rpVTf? v mus naa auma .nanoa nmpja onsr onc ^trøDisn nx ivrt? na 


.mm nup: 1 ? l c 


bv rinnnn uam Tip-npa nnxv -mxa nmn:n ouyaan nanyaw .nx’xjoian nx acrf? na ,bvab 

,l c bv ]rro isoa oc7 xmn 1 ? ’na .narmn rmayn ma aami .yiann 



: mxan nmayn rørr" ,yiann bv rinnnn uan Tipripp l r bv pia poa trxf} na 

tf 

. <?, y*n ^yona? ron ixd v t = -jS± 

yJ2a 


tf 

.q } rbv b'vsnv man ma v 1 = —^ 

a 

. q , y*n bvxrv man ma V l =Hl3i 

a 

V=V,+V 2 +V } : nmayn bv Diao xm nvpvvw rniayn ^a 10 
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pa nxi p-o rrsb nrnotp nmatn bs © 


mv 


= 0.6 + ~Y' ■ n'omp dji n^aom mrux dj xm moa mnwn 


2.28 = 0.6 + 


: ixaa 

0.002 lv 2 


v = 40 

mv 


v = 40 


mnn A rmprt irona poan nnma 


pa nxi pm rrvb nrna® nmani bv O 
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D13'0 


.misnn nnp* l c bv irro poo nxana nypcnaiy nmayn sin ■jspjoon 
.rnisnn mipja l c "B?’jna"p n’jnjsn dj sin ‘jx’SJoiDn 



: uaa R npmnan rrnpja q ma mmpj præ urrø Vspjoon 



: nanoa nmpj may o’jyoa ronya nnsvp ^x'sjoisn 


U = V Q\ : V sin Vsojoisn na rrnpja rar ds , Q pron P’jnny n'jnjsn 

.maj Pk-sjoidh ia oipa 1 ? ,maj ’jx'sjoian ia oipaa ytf? nri’ ovn proo 
.maj nx’SJOiDn ia oipa 1 ? ,maj nx'sjoion ia Dipaa yi* mn’ *r*m pren 


nmayn r'jya x^ty ,sm o'jyoa ronya nnsiny dPx'sjoid anyma imnm : ab d’» 
by ny'o-ya xm ism pn tos ,'naun nasa 1 ? nanyan ns son 1 ? narra® 

.annaa nianoa nmpj 


s ssjn 

: D’jyoa ’JE?a naaman ,nsan nanyan raira 

40 - ,.v «- , A . 


? A mipja ^atynn nx'SJDiDn ma .s 
? B mipja Paarnn nsaroiDn ma ,a 
? A rnnpja rav ds ,300 m , iyoa btjtw n'jnjsn ma .j 

? B rmpia rar ds ,300^, iyoa ETJTty mjnjxn ma .i 

? B mipjn nay'7 yu’ Dsn ,A rnnpja njr 300 mC iyoan ds .n 

■pine 

nvnan raja ,l c dbp son 1 ? ntrrnv nmayn ma aarra ,A nmpja Paarnn ‘jx’sjoion aiarm 1 ? .s 

: ravon nanyaa D’jyoan onsru 
Q.io 9 .f-2^-10 -6 

.- 2 mC vb*'raxm manuia v, = 1 ’ =- 18 , 000 ,, 
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pa nsi nana itv 1 ? rnmoo mnain 'o © 


iyoa b?’jt mjnjx naa ntnb ’anp *73 i’x jia-oa nmpja l r annaa? n'jnjsn ns dthi’ ncsa 


U = V Q : mipj nmsa rar ds , Q nns 


py ima iyoa db? onyj oxa? ,sm myarøun .(oVn 3) 3, sin nanoa nmpja yx'sjoion ds ,bm>b 


oty anr sin ,10 c *?a? iyoa db? tran ds ,nsr naiy 1 ? .('mx'j 3) 3, 'ro .tjijx anr sin l c 

. 30, nai'ia ,10 m nVnxn n’jnjs 


’^aarnn 'jrrsjoita arvrarn 

: annaa d’Pcjddid ma? D’Jira 

V A =200,- K fl = 600,. 

• • 

* B 

U B = 600-5 = 3,000, Va? n’jnjs anr ,B nmpja njr ds ,5 c ‘jc iyoa 
U Å - 200-5 = 1,000, py n’j-us anr ,A mipja rav ds ,iyoa inis 

.A nmpja mjnjsna nmaj B nmpja mjnjsn 
.mosna? n^aamn n’jnjsn paarn by .ninma b?oti A-b B-a iyoan yu’ ,030 pixa pP 

2 , 000 , nmn poan a?ianny nmj’pn mjnjsn 

miaym ,B nmpj 1 ? nx’SJOiDn n'ayaa mis nim 1 ? omms u’m ,A nmpja njia 5 C iyoan nm i 1 ?) 

.( 2 , 000 , nn-m o’y’pa?a irma? 
U A =200 (-5) = -1,000, py n’jras anr ,A nmpja rav ds ,-5 c bv iyoa 
U B = 600 (—5) = -3,000, b\v mjnjx btjt ,B nmpja rav ds .iyoa inis 

.B nmpja mjnjsna nmaj A nmpja n’jnjsn 
.mosnc? n^awnn n’jnjsn paiyn by .ninma Brom B-P A-a iyoan yij’ ,’yao pisa p 1 ? 

2,000, nmn poan typn’E? nmj’pn mjnjsn ,isa dj 
miaym ,A nmpj 1 ? Ps'XJoisn nmaa mis qim 1 ? D'amy u”n ,B mipja -5 C poan nm V?) 

.(2,000, nmm D'y’pca u’mB’ 

•T^J 'JS’XJoion ia Dipa 1 ? ,maj 'isnuoion ia Dipaa yu 1 ? nrv mim poaw ,isaa 
.maj ns'BJDisn ia Dipa 1 ? ,T3J 'JS'yjoiDn ia Dipaa yu 1 ? nsn' 'Tbw iyoa 


pa nxi pno iry"? mmoø nmatn P © 
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T'TT'B 

: ©‘ntran o'oaa oasraan '3© anxr© ,a rmpia ’w’xiDion x 


„ 9-10*-5-10‘* 910" -510 

y*= -+■ 


0.3 


0.3 


300.000, 


: ©Tilran o'oaa aaraan a© ansr© .B rnipia 7x'x:aian .3 


v„ = 


9 lO’ -510- 6 910’ •510'® 
-+- 


0.05 


0.05 


1,800,000, 


naa n 7 ’nn a©ra ,B rnipi? A mipma - 60 ^ ivoa n-iavn? ©nrn miav noa rtsY? '73 .i 

: 7 *?k TTipia rar ax - 60 „ ( . 7 © paa Vit" narax 
. 300,000 7 d© ©'it l r 7 © paa nai 73 . 300 , 000 ,. xm 7 x's:Bisn A rnipia 
Uj = 300,000 (- 60 ) • 10 '® = - 18 j : D© ©ara - 60 ^ 7 © isaa ,p 7 
. 1 , 800 . 000 , n© ©ara l c 7 © paa -tai 73 . 1 , 800 . 000 ,, sin 7 xatiBisn B rnipia 
U, = 1 , 800.000 (- 60 ) - 10 -® = — 108 _, : □© ©ara - 60 ^ 7 © ivub ,p 7 

: naraxn ma'© pin -D7 

.(B rnipia rrarai* rm© tt ,nyp©in© miayn nsoina,A rmpia naraxn) u A +W = U, 


-18+W' =-108 


w =-90^ 


naraxn A rnipia© 37 □’©:) \ W = -9Qj \ xm B-7 A-a -60 mC . poa n-iayn7 nmasn 

nsn Tn paan .©aa pixa ,p7 .B mipja ©ana xm© namxna nma: ,ivaan ©ara© 
.("7 id' 7" i7 m©ax x7© ,na'7a imay - nPP© miay ten nyyia© n-navn .B mp* "TioP” 
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på nxi -p-o rrs7 nma© nrom 7a © 


9-10 9 *6* 10** 

. 6 m< . r7y Tran© man tid V 2 = -= 90,000, 

0.6 

r*=r l+ v } 

V A =-18.000 + 90,000 = 72,000, 


y'P©n7 -paxi ,l c a©7 kp! ax ,nai73. V Å = 72,000,. xin A nrpa '7a©nn 7xpiaian 

.12,000j X’n A rnipia l c ©ara© naraxn - mr niai©a a’7'aa ix. 72,000, V© miny 

: B rmpia 7x'yioian .3 
g.tn 9 f- 2 ^ 10 * 6 

. -2 U ,. v'n Vysrrø rron im v = --—--= -11,250. 

MC 1 1.6 K 

9 • 10 9 • 6 • 1 O* 

.6.„ r7s T-yan©manraja V, =-= 45,000,. 

J 1.2 

V.-V^V, 

V, =-11,250 + 45,000 = 33,750, 
.rmpia rar ax ,l ( . ©ara© Tiraxn xin 7x'xiaian .i 




C/, = 72,000• 300■ 10 = 21.6, : x'n A rmpia rar ax,300 K . )yaa ©at'© naraxn 


t/ B = 33,750 • 300 • 10 = 10.125, : X'n B rmpia rar ax , 300 m( . iyaa ©ara© naraxn .7 
sni7 nsT xin p7i ,B rnipp ©'na xin© ira nraai ,A mipp 300„ r )yaa ©ana© naraxn .n 

,7’od’© ir7o©nn n’iraxn iu©n 7y mrana nas7i ,B mipin 731-7 


3 KM17 

,a"pi© ti© ©7r©n 7© iB’oaa aranan .a’ivaa 2 7© nanva raira ni'ya 

.30 xin pi© 7a rnxi ,10^ xin B’aan rrx 



? A mipi3 nsii© 7xauaisn ma .x 
? (D'03n T31B3) B raipi3 isn© 7xauaion ma .3 
? B mipa7 A rnipma -60^, 7© ivaa m3sn7 ©nrn miav naa .i 


pa nxi p-o itj? m-ri8© mram P © 
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: nrrusn na’C pin ’s7 


nros nspcin s7 *3 ,tio3 mrusn 7a id 1 ? nuu .nyrums manna 73 to) 

(myrn 

(n’7acn maus pi pDan cpt ,A rnipu ,n7nnn3) = 0.764 7 

mm? 

(n’Drp mias mi n^acn mw m ivuan riT .B nnpia ,nioa) =0.487+— 


0.764 = 0.487 + 

0.277-?^ 

2 

v 2 =13.85 


: itoa 
0.04 v 2 


v=3.72„ 


v = 3.72 


rrnn B nnp:a 5 mC ivoan nn’na 


cmn sin B mip:3i7’si ,0.764 , 7c npacn mrus isoon cann A mipaac 37 oiw) 
.(naiai inv n’imsn 13 inp7 rsn .ane pisa pTi, 0.487j - mr naia: rr7acn mus 
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VD nio nå-o rry7 jrnioc mian 7a O 


j saavr 


.man 7 b? D'iipTip nci7ca .oaipaa o'yiapn D’jyoa 3 7c roiva mim ni'sa 



.(yionn 1310 ) A mipp nm:aa ssa: ,m = 0.04^ inooc ,5 mC . 7 c poa 

.naioa niTnaa .(siann 7c nram rnpripn) B mip:7 ypa sin .D’^aenn mnian 77ia 
? D’inopn o'ayoan nciTca nsxvo isui ,A nnpn 7smoion ina .s 
? D’innpn D'osoan nci7ca nsxino nron ,B nnpn 7s , xjDisn ina .3 
? B mipi? svc3,5 m£ . poa7 n’nnc nrman ma .1 


■pire 


•J 2 ■ 25^ sin iiD37s im, -fl • 50^ sin »iann iioa7sc .onanp oscaa nisn7 7p .s 

: D’yiapn D'Broan nci7c onsve ,A rmpn 7srsjDisn 


„ 9 - 10 ’- 2 - 10 " 9 - 10 * - 2 - 10 -4 910’-210 

V. =-=-+-=-+ 


V2 0.25 72 0.25 72 0.25 r 


152,735 


: trsnapn D-jyoan nci7c onsve ,B nnp:3 7s3£:Dion .3 




9-l0’-210-* 9-10 , -210- t 9■ 10 g ■ 2■ 10" 6 
-+-+ 


0.5 


0.5 


72 0.5 


97,456 


nas n7mn acra ,B nmp:7 A nnpjna 5 mC isoan cisn’c mmn ’na nsn7 -p .1 

: i7s nmpaa rav ds ,5 (lC Te poa "cpt" n’ims 
. 152,735j DC BTDT l c Te poa nai73 .152,735,. sin 7s-x:oisn A nmpp 
U A = 152,735-5-10 _ ‘ = 0.764^ : jv7acn mrus dc cxli’ 5 mC 7 c liraa ,p7 
,97,456 v dc en- l c Te poa 10173 .97,456,. sin 7s'sioian B rmpn 
U B =97,456-5 -10^ = 0.487, : n’7acn mrus DC CTlT 5 mC 7 c pDO ,p7 


im nsi pm ivs7 m-nac nvtwn P © 


34 


















■•^namn rnwb bramen pa uopn 


.lna 1 ? np'iaan 'raPa .mnn rnnpn l c bu ima pma ervnaa? man uasa sin Poemn mer 
bu mspnsa man bu nu 1 ? nnna noer is ,(yiap mane? mpoa) pnynn Visa ma kp rnnayne? 
bu mpusa (l c bu iyoa 'ry ’rysian man sine?) ■'raernn marn bu nu 1 ? nnna noer .pnynn 
ns - nnnK o’Paa is ,pnyn ims nus'? iman iyaa bv nyperina? mnayn ns in” .pnynn 

.iman iyoa tts is tpanc mnaarnn miusn 



D’raa is .rninn nup: 1 ? l c bu ima iyoa nsana ypern? u'u miayn sin '‘raarnn ‘rs'xioisn 


ns ni ura »pi 1 ? nnna noerne? p’o: isaa .nnnin mpia iman iyoa ar’inaer miusn - nnns 
.rns '‘raerrm me?n ia nnpaa invaa rusm ns .•‘raernn ‘rs’xioisa 'iinyn 
iman iyoa (na's is) erane? o , ?s'xioisn onaner nai? ?au .(yiap) rns sin naemn morn narsa 


(EX inoeror p'ra Varm nuao? .nisf? di 'rp) AV =\E-X\ 


rrs) .‘rK'xiDisn maa tv is .(m'raern mus a»an) ‘rs’xioisn fryaa n'ry iyoan ds nyf? na 

: ,1 ?ae?nn marn rva bv ‘rano: .(mVaern m:us 


.rø* naVra ,ma?n iivaa sin l c bv pysian manar nn ,nra’ piaa -‘raerrm mama? nu 

.nra’ naVra ,mem irraa yu- lyoanar yir ,mma -‘rip-ara 
.■pai sin ia aipa 1 ? mai 'rs'xioisn ia Dipaa yir lyoane? yir .minis -'rip-ara 
.lop- 'rs'xioisn nra' nr:er ?aai ,'psacr nxa mm man ns’xioisn ia 1 ? 

-►£ 

V HKH V U" 


'rs-xiDisn 'ry rar lam ,majn 'rs'roisn bv y-ar larsna 1 ?a .'rs-xioisa nrarn fn ns iao: 

.■pam 


^brasmn n7wn prs 1 ? lian man ,’?« , s:bic 2 n-urn -pro : napoa 
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ya nxi -p-o vry? mmaer ninam U O 


nnpoa 

D’iyoa v'ry D'nrnp mmaa yaenan ,iyoa nnna nypennar rnnayn ns ,‘rera'r aarn 1 ? nxu no'sa 
pnsa n-oryar -sa .n'nnsi mim 'ion nanyan 'ra n'iusa nran ns aarn 1 ? -pis rs ,ia'aoaar 
.pa nn ner lyoanar jnrpm ’nara o’yiapn D'iyoan D'nr'ar Vs-siDisn ns aarrr p'soa .orpn 

.mrpina nns ?aa .trar iyoan eunaor jrVaerm n'jusn ns yn: ir nmxa 

.inrma nypernar nrayn bv yur m:usn ernsn 
pa ner .iyoa årerne? m:usn ernsn s'rs .muya nrs naxyera 1 ? miusner sn ,siss .nipoan 

!nmp: ma» 

nns rnnpia virer, Q lyoaarnn ,V 2 nnns rnnpiai ,V, sin na-ioa rnnp:a'rs’xioisn os 

: m'raBrn n’ius ernsn but .nuar 1 ? 

AU = V 2 Q-V r Q 
A U=(V 2 -V,)Q 
AU=AVQ 

.lyoaa ‘rsaia n’‘?s’x:Disn ernsn mm ,Q iyoan ar’in’ar .m'raBrnn minisn arnsn 
, l r bu ima iyoa erinnp .n^raamn miusa u-om sin, AV = V 2 - V, ops-sioisn ernsn 

.V 2 sin ‘rs'xioisn na rnnp: 1 ? V, sin ‘rs'xioisn na nrpia tirera 
,Q iyoan nas’ is anannp n^aernn n'insn ns ‘rap: ,Q- a ‘rsaia o’‘?s’xioisn ensnera .p 1 ? 

. F 3 sin ‘rs'xiDisn na rnnp: 1 ? V, sin ‘rs'xioisn na nrpia nrera 

is erane? nurpn n'iusa is .nyperme? nraya ,‘rera‘r Dinn 1 ? yr: n^aernn n’iusn ernsn ns 

.iyoan na's 


pa nxi -pna ivsr? mvæer mum U © 
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: rrcnxnn ivrn .2 


F = ma 
16 = 0.4*/ 
a = 40 „ 

«cc a 

.(iw) man jmaa n % nn nnxnn 
.rap man *a nrap nxwin ji 
v o = 0 

a = 40 „ 

HT 1 

jr = 20, 


: 2or = v, 2 -v 0 2 nnomitir] 


2-40-20 = v, 2 -O 2 
v,=40. 


: (yisp 'Vaenn htoh '3) ak=|£- x\ nnom nnn .1 


AK = 2 -20 = 


40,. 


-pan Vx’Moism, x = 0 -3 tora: man VxmDisn nexa, 40,. 


ton o’Vtrsrøen at isn 


.('Vaenn men pipa iion Vtrøtnw Vim) x= 20,-a 


jc=0 


AK = 40,. 


KlOH 


XE = 2 N _ 

c 


jr = 20. 


► x 


inw 


V begis = Vend '■ HTUKn TVJ’W pin 'SV .n 
.n-Vaen mrux pi praaV en nVnnna 


U BEGIH ~ ^ HIGH ’8 


.rrorp mvux cni .mVaen mrux dj paaV ur pioa 

tf«,-^-8+^ 
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pa nxi -pm vntV nrnne nrorn Vs © 


.pnynn Ve rropmoa Vxaumsn Ve «yuna Vapna .Vrsmsm ’Vaenn men pa «top nep 


V 



.pnynn Vy nup: Vaa 'Vaenn men Vtu ns yru *pxn yisi? 

nnom 


.nm nepn nx pmaa mxna 


£=-^ 

AAT 


.Vx-xreion Ve Vira ’ireV upa ,’Vaenn men pne is Vy y-ssa ’V’Ven pa’on 


K K8J1T 

: ton to nxwai .rnx xm D'ioa nrxa 'Vaenn men 

\ E = 2 n _ 

C 

•.♦-. + x 

jr = 0 x=20 m 


.x = 0 nnp:s nrruaa xxa:, m = 0.4 lj; inoae ,8 C ’nmp: iyaa 

lyoan Vy Vyion man nx xsa .x 
.paan Ve ineixn nx xxa .3 
.nsixn nne nyin Ve mxnea nnya ,x = 20„ rnipoa imrna nx tora .a 
?manVx’siawnp’n.i= 20,-V jr = 0 irmpn to□’V xpuDisnensnnxxxa .7 
.nxxae irV nnt jr = 20, rmpia poan Ve innmae ,m-ux ’Vip’ea nxnn .n 


pine 


F = 2-8 = 



: mm 8 r pren Vy man pV. l r iraa Vy Vyisn man xm ,’Vaenn men .x 


.(pa’) 'Vaenn men pvoa 


yo nto pna vryV m-nae nwam Va © 


38 






















XE = 10y 

C 

. + x 


: x -a nmwn rnp’o ns iaoa 


AK = |£-x) : sin isy"tsa waV rara paan mjra ira o'ViraBion anan 
bU = \E-x-(J\ <= At/ =|aK -q\ : mnn lyaan tsaits n’Vatsnn miiasn 

: Vapi miiasn mans? pina 


(tsai paants rnVatsm mnasV nVia nas.i .nVnnna rnarpn miiasn) =\E-x-q\ 

=10 • jc - 5 


2 

0.2-50 2 


x = 5„ 


: poan ia'oa atsnnnV n-n nain rs Vas ,mpo inr misa V'irnn ns rans 1 ? mn di in-a 

7 1 ir 

^BEGIN - ^ + ^ 

UEND ~ YloW ’ 9 

: Vapa miiasn na is pina 


mv. 


mv. 


+ VwatV = V u>* < l 


(Kxw Vinen )‘ 9 


mv 


‘ (Vinen V LOW ) q 


mv 


— = -AK<y 


0.2 50‘ 

2 

AK = 50, 


= -AK-(-5) 


: (yiap 'Vatsnn n-nsn ra) AK =|£- AT| nnoip irø’a 


50 = 10.v 

* = 5. 
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pa nsi -p-o rrs 1 ? mnoi? niiarn Vo O 


: isaa 


V/riGH ' 8 - *tor 8 + 


mv 


(^ cw -^)'8 = 


mv 


AK -8 = 


mv 2 


40-8 


0.4v 


v = 40„ 


.tsiann pi sVs .ViVoan nnspa o'Vs'saoiDn rans iams yns s 1 ? VVaats ,aV Disa 
.maa'pV p-aan na'sts n'Vatsnn miiasn Vats -p ,msan Vs VanonV iaVia' 
mnasV mis; s'm ,8 r tn'sts n’Vatsnn miiasn n AK-8 pVi ,l c insats n-nasn n AK 

.(AK - 8 = ) paan tsaits marpn 


3 KS117 

: san ii’sa isinai ,ms sin D'ioa mrsn 'Vatsnn misn 


J^ = 10v 

c 

.► x 

.nra’ v 0 = 50 m sn dis tniTnai, x = 0 rnipaa ssa:, m = 0.2^ inoats, -5 C 'nnpi isoa 

? ixy" p’n 

Tune 

: paan iss” sna nV’nn paa 

naisn n'nn pVi ,(mtsn livoa -pon) nVsats mm ts'in lyaants mants ,nisiV Vp nima ’Vip’tsa 
naiaa nisn) ra’a iiaam Vsatsa sin main Vsuaaiants yir ,mnas 'Vip'tsa .ixy" paan 
1'D’ ism ,naia: mnas tS’iT sin Vsats ixa - -psn nsm miiasn ns ts'ii’ 'V'Vts paa .(rrrtsn 
.iss" -iioai ji'ai'pn iiatsn Vs iVts n'Vatsnn miiasn Viin ,nra’ sirts Vaa ,pV .nmai mms 



pa nio pna irsV m-nm? nnatn P © 
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: F = ma 's'?nxixnni ,F = E Q ’D 1 ?aunrra 1 ?®^aaisoan*75?’jyion'^aenn m3n .3 


a = - 2 m 

i 


-10 = 5a roriKnm ,F = -2-5—10, xinman: 0<x<2„ nexa 


a = 10 


50 = 5a mnKnm ,F = 10-5 = 50 V sin man : 2 m <x<4„ nexa 


a = -5 m 


|g = 0| «= 0 = 5o nnxnm ,F = 0-5 = 0 xin man : 4„ <x<6„ nexa 
<= -25 = 5a mnxnm,F = -5• 5 = -25* xinrron: 6,.<jr<8„ nexa 


: jt= 2_ pran? jpvbd isann nrrnn nx som .i 


v 0 = Vl2 


a = -2 


x = 2 m 


: 2ax = v* -v 0 2 nncnnnnn 


2-(-2)-2 = v, J -Vl2 : 


v =4 => 


v,=2 


m\\ 


.(Ti’orpi rr^arøn) U KGrN = V BEGrs Q+—— : jm rftnnm isrøa 1 ? nrrvrø rrvuxn .1 


rnv 

.(rrorpi mpaen) U^d = v esd ■ Q +—y- : xm (x=2„) *pQ3 uran 1 ? nn"ne mvuxn 

.^oan *?C7 nspn nrnpj mea pn r®ro pVi ,naen rro xm ’^aen ma 

: ^»fcw = JrauKi ma’® pma 


BEGIN 


Q+^f-Kum-Q*^ 


(r*™-r«D)-Q+ 


mv 0 2 _ mv, 2 


^ = - ( K 1 -F YQ + aZL 

2 \ r END BEGIS 9 ^ 


5v, : 


= -<10-6)5 + 


5>/l2 


5v, 


i-= -20 + 30 


v , =4 


v,=2„ 
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VD nxi -p-o iry 1 ? jimrø uran O 


i mm 


: jr tx yn** *nnutnDn w* nx nxna xin *pxi 



. jr -n tx proa v 0 = Vl2^ mrnoa jt = 0 rrnpia xxaj,m = 5^ inoaff ,5 C wipa prca 

9CC 

.x tx iiis) ’7aenn men *?e tu t’x .k 
. mnwn 'a^ea nnx *733 liraan 'm inxixn nx xxa .3 
jisiKn nne nsron Ve? mxnea mnn, x = 2 m rnipia liraan 'tv lnnma nx xxa ,j 

.m*ux ’^ip’ipa ,x=2 m rmpia Tirann *7® inrma nx xsa .i 
. x = 8„ rmp:a lyonn ae inrvna nx xsa .n 


.(iD’nVi ’fy'pv men ravn »ran snswa) 


E = - 


AF 

AX 


■proie 

: *pin sume xw 'Vnenn men .x 


E = 


E = 


10-6 
2-0 

- 10-10 

4-2 


-2 


: 0 < x < 2.. nexa 


10 


: 2„ < x < 4„ nexa 


E = — 10 l0) =i : 4„ <x<6 m nexa 
6-4 



-5 


: 6_ < jr < 8„ "i^XD 


[m] 


ro nxi -p-to iry 1 ? mw mnom ‘td © 
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□*nTT3 :nr»an jrw 


.13 e’e nmmn nnoamn V»a ,imx nn: 1 ? *?p mxae pnra mpa on imv»a Da^ia 
naic mxa mm emaa xm omx ^raw" nrnaa fua 3”3 1*1 ,’S'xso rixa tuam xeun 
rn'on in ,tovnn nnna maien main nas n’oia «tki ,na ny rra^iw Dwon np’y hk 
mrnepn /naien nixa nupoa p"o:i .mm T^ia ina na pmn rfpmna .wix omaVpe 
moa mVron manya nnu pa mx 1 ? .tVb imx -crm ''paenn ‘pxauoisai '‘paenn mm 
onana nexa ,nanya ‘py Ypvre omren nx omrna top .miem'p man .cnra Da^ia 

.mnx nanya Dy nmx 


T*?i» 1173 *?w ’pktojuibi ’tøsnm ni® 



.D’jyoa -pVin 1 ? PJioan naina ’ieyn mm xm i^ia mm 
.iawa sn: 1 ? ‘pjioa poan ,D-ioa poaa imx D'jyio nexa 
.t ray ga -pVcft 'pjioa lrx ,nraa mm .inaiy 1 ? 
.Q poaa imx po:i ,R orra t 1 ? - ® mm npa 


- o'jyoa ae npiorx nyun pnn x 1 ? mne ,pina yu 1 ? ip’os’ o'jyoane mm ,pt pmoa nam dx 
!0 nrnn 3"n mmn iina '‘paenn mene? ,xm rupoon .mimxn mo’e pin nx mi: nT 
.(jn: 1 ? n'3”n im Danoam .'“paen nrn nme nn .0 nn k“p ''paenn men nx) 
rmpi må ’Paenn mem .navan nsoyaa D'ioa mtx D’soiy Dxe j?3ip dixj pin ‘pe mm mpa 

.0 mm 1 ? 3"n nsoyan Tina ximn poan dj ,0 xm nsoyan ‘py 

: r oi’tq mm n’oix: nsoyaa nr: 


.nsoyan Tina D'jyoa fx ,dixj pin 's 1 ? .pV .0 xm nsoyan Vy nmp: ‘aa 'Vaenn men 
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Q r .aai =Qi=Qi=Qi="=Q,=Q ■ Q’Vapna inK Va Vy e’e iyoaV nnt vVy ]yoan 


A V Tolal = A^ + AK 2 + AV, +...+ AV n : D’Vapn Va Ve D’nnan enao Ktn vVy nnan 






pa nnt paa tvyV ntmae uvorn 7a © 
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napon 

: D'xan o-icnn nx 0 ”pP a"n xw ,Pip® mn papP oms tbii .P'apoa o’Pap -icoa pari: dx 


CfMal = C| + C 2 + C, + ... + C" 


: n-rr iany 


Q T .*ai -Q\ + Q: + £?,+...+0„ :o-PapnPa“ tvD’ sraanmaonvrlnylinaon 


AV M - AK, = AF, = AK, = ... = AK = AF : nDX3 pap 73 P® nnaP nni rPy nnan 
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ro mo papa rrsP nrno® niaan Pa © 


.nPPion 'pip rn* 7 P ,’j®P pnx nar mn’ Pap Pa Vs o’Pxauuion ®non n®xa .o’w nryon -ppan 


e =AKj = AV 2 = AK, = AK 



: xan isixa a®im Pap Pa Py ljroan 


Q=C,AF 


c,«-G 

1 AV 

Q 2 =C 2 AVc=C 2 =-^ 
Q s =C,AV <= C, =-^ 

Qto*i = Q\ + Qi + Øj : D’Papa Pa Py o'iyoan mao ion nPPion -prr naiy® lyoan 

: Papai ,nia ni nPx on®p a'xa 
Q Taal =C l AV + C 2 AV + C i AV 
Qtoui = A ^(C, + Cj + C,) 


’Toui 


r.«o/ 


AK 


Ør«- = C W AK: Pap:i, C raul = C, +C 2 +C 3 iaoa 


.Pu’pn nx nmia® ,nnoi: xidx nPapnn 
jyoa naip naiy piy Pa ,nnrnaa® na .nPPion P® "nnan nnp3"n Panoa dx 
pn'a ,pp .DnP Pip®n pnx ix , 0 ’Pap n®iP® rn dx "nmx p^ya xP" ,Q TmI =Q, +Q 2 +Q 2 
: mxan mxmn nx trpo® ,Pip® pnx Papa tmran D'Papn n®iP® nx n’PnnP 

C w =Q+C 2 +C,ia-iy - 
Q ToU , = Q,+Q 2 + Q, ■ D’Papn P® m:yuan Pa mao xw vpy iyoan - 
.pnoaa Pap PaPi .nPPion P® arp nat (vpy nnan) vPy o’Px’xaDion ®non - 

e =AV { = AK 2 =AK 3 = AK 

ra P33 p®pn (C = -^p) Pia’pn nnou i”7jn, Q ToUt iyoan nasr aPPioa® .ma 1 iPx n'xin 


.lyoam nnan ,®-mn Pia'pn 


ina nxi paia iryp m-ro® nmani Pa © 
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Ay=\2 y 
Q = 120 mC 

C =10^ 



| 

J 


11 

I? 1 



.nVnon nnaa sin Vipipn 'rapn ‘ry nnan .3 
C = : nnaun mrva lPy puan ns syrn 


10 = £ 

12 

Q = \20 llC 


,(lPip np’a 'w mrn'a nTr poan .isnsa inp’a 7w mitra ■utfanana Pia) 

.(30 uF ,15 uF ) 7103 apap '3578 aama 10^ 'rap ,7 

120^ 'ru poa niv ?np *» ‘ry ,p7 .nna nns ‘ra 'tb? lyoa'r nnr ipy iiroan 


: ‘rap P Vy nnan ns sxan C = 7B?pa aiB? 7 nr: 


Q = 120 mC 

0 = 120^. 

7« 120 

fc 

00 

II 

< 

AK 

= 4, 

30 =- => 

AK 

c=iv 

C=3 

»M, 

.. 120 


12 1 


AK 


AK =4. 


AK =8. 


.(4+8 = 12) nYnon nna ns ?ap: ,aPapn 'W ‘ra? n’nnan ns Tam dsu p'r d’c?: 

.(6 uF ,9 uF ) Papaa onainan nPap 'icra aania 15^ ‘rer ‘rapn 

.nna ms ’ra ‘ra? nna 1 ? nnr ipy nnan 
.8,. ‘ra? nna mr ona ms ‘ra ‘ry .p'r 

: 'rapn C = ^ Twpa arn 

9=f-e=7 V 

6 = f =* Q = *Kc 
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pr nxi i37a itv 1 ? m-na® nnan 7 a © 


S KI9117 




.n^'no'r maman ,nsan oPapn nanyn mini 


_j I_ .nPapn nanya ‘ra? ‘nparn ‘rapn ns sxa .s 

12;, .‘rap‘ra‘ry nnam lyoan ns sxa .a 

? oPapn nryoa ranro s’na? rniayn nai .nPioa nay iyoa naa .1 


T17JIB 


nmyaa?a istsd np’a 15) C w 
15 ,, 30 ,, 


-4 

12 ; 


.□n’ra‘r’apaannaina 6^,9^ nPap .s 
= 6 + 9 = 15 Mf mm iany ,‘npa? ‘rap trP nuy: ds 

.(7S7SD 1510" 4 


.□mra 7ioa o'iama 30^ ,15^ oPap 
: mm lany Vipa? ‘rap op ne?y: ns 


1 V 


Hh 

12,1 


1 

1 

1 

Cw 

15 

30 

1 

_ 1 



10 


Cw 

= 10 ,, 



Cw =l V 


sin oPapn nanya ’ra? ?ipa?n ‘rapn 


pa nsi 73-13 irp 31113® nnan 7 a © 
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3 K8S17 


nxinaa ,mi» axaa xxam ,pcsa n''p p laa .nVVioV mawan ,nxan D'Vapn nansa min: 

.im 



.D'Vapn nansa ?® Vip®n Vapn nx xsa .x 
.nVnon -pi mas® poan maa nxi ,Vap aa Vs nnam isoan nx xsa .a 
? nr axaa nVVioa nais n’n pen nna ? mio rm posen iV’x ,Vap Va 'as pcan n’n na .1 


>v 




-lh 

3k 



2,, 



3‘r 


p-tflB 

.Dn'ra -noacmaina 4 tl<r ,6 Mjr ,12 tlf . n-Vap .x 
: rm’ lans Vip® Vap DnV n®si ox 

1 1 J_ _1_ 

C T*a, 4 + 6 + 12 

1 1 

Cw 2 

Ctmoi = 2„ F 


.nn’ra Vapaa tmainn 2^,10* D'Vap 
: rrcr ians ,Vip® 'aap DnV n®s: dx 
C T oui =2+10 




rrn’ Vip®n Vapn 
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TD nxi -pm irsa m-nais nrom P O 


0 = 72* 
AK =8,. 

T’h 


.Vap Va Vs Tsoam nnan nxwa nrxa 


0 = 48* 
AK =8,. 


C = 6 


0 = 120*. 
AK = 4, 
r= 



na®w nVVion® ranV x'n nnx yn .mm naaa a®nV yn nVVion yr? -os® isoan nx .i 
. 30^,. Vap V® ’ia'n mVa nnix nrasai ,6* ,9* D'Vapn V® n”Vxa®n mmVna msoa 

V® nnoapn nx o'a’V®a® .tnsoan V® -sas nasa xm ,faVn mrnVn ra nup® na Va 

xin nVVion in nais® penn pV .nansan 


48* + 72* = 


120 


*' 


xm ,iia®'n® 'sa ,Vip®n Vapn isod .nansan V® Vip®n Vapn 'sV nx; nixnV ni yn 
Vapn ix .nansaa n-nnin n-Vapna sran isoan nx m®a m rx .nVVion nrnaa® ia. 120^. 

.□nV Vip®n nnx 

nsp®a x*n ,l t . V® ima isen TasnV '7a® ,x\n msa®an .12,. V® nna nnira .nVVion 
W = A K • Q : nnoun ’sV mias nsx'a x'n® ’nn , 120* nam mas nx ,p V. 12, V® mias 

W = 1212010'* = 


1.44 10 ^ 


: ixaai 


pa nxi pno ml ninia® nnam P O 
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: nanyaa 7ap 'n 'w israani nnan nxwa xan uto 


0 = 30„ 
AK =3,. 



uavi mV?, 4 uf . 72,7 *rø v 7xac/n rrnnai ,10„, 72,7 *rø ^xaspn m?na ouyoa nay nrnoa 


UF 


□i nrø, 30+6 = 


36,, 


nabion jn nay a"no .12^ ^ap 'td uan m?7i, 10 (if ’iap bro 

.'npszm Vapn py israan 
: ton Varan Vapna nuo pooan nspxa .: 


10 


MF 



.snap px'ssdid 7y toto ,-nara ,T?ia -l’^ia -"y nPyaPa nnaina B,A nmpn 
!0 xin B-V A ra n’Vx'xraian cnon .nnr xin B,A nmpn Vx-xsoion p7 
DH'^y poan id'opi ,0 xin (onrtf Vipspn *?y ix) ,6 u , ,4 uf o’Vapn Vy nnan® ,x'n nisraeran 

."nsp" nxnp: ir nPiya .0 xin di 
V ap 7y pis” 3,. -n 7a pV .nVrion namaa® -aa ,3,. mn 1 ? am C,A nmpn nnan 
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P3 run i3ia irs 1 ? jirnov nrom ‘o c 


0 = 36, 
AK =3, 





| 

-il- 


.nVVion nnaa xin Vip®n Vapn Vy nnan .a 

C=-%• : nnom mrya vVy poan nx xsa: 
AK 

12 = — 

3 

0 = 36^ 


0=30,, 
AK=3, 


C=10 



.(2 u , ,10^) 7’apaa D’nainan D’7ap uwa aana 12 (I , Vapn 

.Dna -mx Va V® nnn 1 ? nni l’Vy nnan 
3,. V® rwa nm Dna mx Va Vy .pV 


: Vap:i, C = ncpa irsra 


10 = | =* 0 = 30 wC 

2-j =>e-<v 


.(12^ ,6^,4^) 7ioa onainan □'Vap n®iV®B aania 2^ Vapn 




6,, Vc7 iyoa nm Vap 7a *?y ,pV .Dna mx Va V® poa 1 ? nnt vVy poan 


: *?ap *?d *?y nnan nx xxa:i ,C = -^ n®pa m® nnr: 


4 = 


AK 


AK *1.5, 


6 = => AK =1 F 

AK K 


12 = 


6 


AK 


AK = 0.5, 


vo nxi -p-o mfr imtav nram *o © 
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THJ1D 


C=3 V 


Hr 

12 |, 


0 = 40^ 
AK = 12,. 


C =. 3 ^ 


-4 

12p 


.DTTaniDaD’naina 10^,5^ D'bap .x 
: rrrr -dis bip© bap Dnb nipyi dk 


1 


Toud 

1 


1 1 
10 + 5 


TotJ 

Tutu! 


10 


C,..., = 31 


lliF 


.rrbbion nnoa ion bipipn bapn by nnon 

C = — : nnoun nnrya i'by poan nx xxa: 
AK 

3 j = — 

1 12 

0 = 40„ c 


.(10 )(P ,5 iiP ) moa D’bap ’jrøs aanvs 10 iiP bapn 

.ana inx ba bip lyoab mt i’by iroan 
40 uC poa n-rr 'rap ba py ,pb 


0 = 40 yC 0 = 40^ 
AK = 8, AK = 4.. 


II 

II 

T 


-il— 



: bap ba by nnan nx xxav, C = — n;ppa aw nnn 

AK 

5 = — => AK = 8,. 
AK F 

40 

10 = — => AK = 4,. 
AK ’ 


I2p 


: nnyn 


.(10^. -a 2 ’d iop 5 wP dpix ,4 r -a 2 'o bru 8,.) D'bapn on'a psn D’nnan opp ab d’spj 
.(8 k +4,. = 12,.) nbbion nnaa nvnb a«n D’bapn bp D'nnan dpo ,p laa 
ox ,biptp bap xbb dj ,bap ba by lyaam nnan nx xixab xiox ino moa o’bap mana 
.bbian nnab nnr nvnb a”n D'nnan oiaoi ,D'bapn on'a iisn D'nnan on’tp ,yra D’iryj 
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pa nxi nann rryp mmoip nnan Pa © 


vby nnan® iy jstr pbi ,nbbiob b'apaa tv na xw 'a ,3,. bæ nna n-n' 10 ((P bap by dj 

.nbbion bo- nnan n'n' 


I0 = y => e = 30 wC :bapi 10 uP bapnby.pb 

ø = 30^ 12 =^ => Q = 36 wC : bapj 12„ P bapn bm 

AK =3,. 3 

C=10^ 



Tit .12 mP bap bp 'bxaipn mbnai ,10^ bap bip ’bxatpn mbna D’jyaa nay nbbioa 
nbbion pi nay a"no .12^ bap bip ’ja'n mbbi ,10^. bap btp ’ia*n mbb ,DP'bian 


30+36 = 



i xajn 

.nbbiob nnainan ,nxan D'bapn nanya naina 


-I- 

i4 

.bap ba by nnam poan nx xxa .x 
.3 uf . ibia’ptp ,]iyo xb nnx bapb b’apaa wix natn ,iyo:ip nnxb 5^ bapn nx lx'xm .a 

? ax”nn nanyanipa ,ibbn D'bapn ’røa mx ba by paan nn' na 
(nxip’ 5 (iP bap naiba) ? -pbiaa 3 pP bapn nx lo’brr dx ,5 iiP bapb mp’ na .j 



pa nxi pno rrsb nvrø? nnan Pa © 
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: 1X30 


<7,+? 2 =40 
5 3 


<7i=I<7 2 


: narVsa nawnnn nxrøon nx ana 


Ui+9 i=40 
2i? 2 =40 

?? = ^mc » ?i = 25 mC 

. O’Vapn '315 T3 VipE? Vaj? 1 S”V X'n TSan llTTISV 00013 pi 
.V’apoa D’iaino do is 1 ?! ,nno” on-Vy o’nnon 
3 + 5 = 8^ : ton Vipisn Vapn 

• 40 ,,c rrn ’ Tipsn Vapn Vy poon 


AV = 5., <= 8=— : C =— icpn nirsa amrr rVs nnon 
r AV AV 

: 13*? .Vptsn nnoV mus mm Vap Va Vy nnon 


<7, = 25 


mc 


5 = 




AK 


<7: =15 


MC 


3=— <= C 2 =-^ 


AV, 


: na nxia Viyon .isipo S uF Vapisa .3 



yiaV DnV srisap ,(nWio ix 'jap 103 ) om dip rxi ,o"V’VisV trøsaa D”ai'nn o’ayoon 

.oiasV 

.0 rrn’ Wian poom ,pi3' on pV 
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TD nxi -p-o irs 1 ? mnou nron bz O 


.VisoV nno 5 uF 'rapn nx x’sia .3 

8,. xin v*72 nnom ,40^ Vis pooa iiyo xin 

.nnon æ pi ,vVs nxp” poon pVi .miaV ixV tx pooV 
: xan irsa ixinoa ,3 uF torps? ,iiso Kb inx ‘rap 1 ? .Vapn nx nana 


0=0 
AK = 0 



o'ayoono pVn 
iyi3' o"arnn 
Vis ’30'n mVV 


3 uF rapn 


. -40^ D3isis ,S uF Vapn Vis □"V^tsn o'ayoono vai3 Vxois isa xiVan poon Va io 
,40 j( , D31515,5 uP 'rapn bv o-arnn o'ayoono yai3 po’ isa xiVan poon Va io 
’rv ip*rm , S uF 'rapn Vs rrn’ ipVnu p .pVnm xVx ,5 uF Vapn mmV Vs iVia ixis” xV poon 

• V '*&' 

mrxvm rrnaxa prx mm ,it misa .lims’ o'Vapn Vs D’nnoms is ,nso” o’ 3 soon nasa 
,mx isa maw ’arnn isoan maa .mioo’o ’osoois ma ,p iaa .poo’n onsiam ,D’PDon 

.’3S?n isa mass? ’V'Visn poon moaV nnr 
: D’oVs3 2-i mxirøo 2 ns”V x’n man rnnoV nnx pi 
.AK,-a pie' rVs nnom ,q, -a pio' 5 mF Vapn Vs ’Dion poon 


q 1 .AK, -a pio’ l'Vs nnom q 2 -a pio' 3 uP Vapn Vs ’oion poon 
AK 2 

: 0 "pna 

.(10153poonVa"JO) q,+q,= 40 
(linis' o'Vapn Vs D'nnon) AV, = AK, 

: C = — itspa its’3 
AK 

AK=& AK sSl 
1 3 1 5 


<h 

AV X 


PD n*o -p-KD yvt> nrrrø nran *73 © 
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.bnpn *7i? btw nnan b® rrxpnso poan V® pasn by banos 
ia wnb to ,0 nnan nn 13 nms bnpn’® nrøn® nn ,(AK,0-*pnn “ro n®ba rmps np’s dk 

.®bi®a V® no® nn’ ,AK Kin nnan 



U- AVQ - 

CAK 2 

_ Q 2 

2 

2 

2 C 


: rwnn nyoinb nb 0 ’®s 


.U = ^ ten , AK ion i’by nnam, Q - 311 * 01 ® bnpn muKn n-niKn 

d?ik , AK Kin ni npy nnan .bnpn Vi* ®'® Q iyoa miK Tny ,bnpn hk ns’yen® nbbion 

„ U = AK Q Kin nryon nsrp®n »en® rrs-UKn 

U=^ 

Q 2 

AK 


-i|- 

AK 

-pan tsu Kbi ,nr mK nn (mat? k“?k .Dnnoxa Kb nbbion by o’syoan® ,xn -ph nn'on 

.TO’n *7y nrnnna tstsk pbi .onaoxa bnpn by o’syoan .orrrn 
.-pyn by rnrnna nsaa TOn p ,ib n'nn® ira tstsk 2 ’o srp®nb ®’ ,bnp pyob ’ra® ,»cn nspoan 
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tro nxi -pro rrsb m-ruw ninan ba O 


nimb baj? b® irna 

.mmb bnp b® nryon -pbnnn rsyns 
.’s®b mK mba o'syoa mpya nbbion 
□”3Tn D'iyoa Tioab ib® n”osn ,mr PP® pyo Kin® baa nn ,’b’b®n mbn by b®ob bonos dk 
K'n os o® nrnb onb® n”osn ,'m*n pyen mbb O’irsa o’mnn o’syoan®a .nnmoi nabm 

.o”m’nn o’syoan onsr® n”mn bbsn nnmoi nsbin 
.DPrna Dn® bas naisi -pin® ,0’syoan rn -pn’n txis 



: nnoisn pn: ibbn onooion pn a®pn. AK Kin vby nnam ,C ibm'p®, Q pyon bnp np’s 


Q=C AK <= C = -^ 


: C nn' iyio , ®i .nxs’b nn’ Kin, AK b® mxpnoa Q b® *its ttos dk 


Q 



,y = a-x T®pbo’Kna Q-C -AK 
.t®' ip Txna® t®p Kin® 
Kin x -n ttoi ,iyoan Kin y -n tto 
. bP'pn Kin pnsn yio'® .nnan 


Tnyaa l r ®nn® mnsKn ir AK nn®) tstsk b® nrrrr in ,Q bioa AK b® nrrrr® os yiT 
."biK's” inis "pbip" bioa "bbn" aaiba .(o® any byioa® poan nt Q- 1 .dPktosdis ’s® pa 
.AK TS33 Q b® p-isa isis® no®n ’"y bnpnn n’s-isxn ,np'o’onboan pnpy -ob 
nnna b® pasa tots® no®n pbi .pnynn nK msms iar bion nnna b® nrrrr ,b®ab np'snan) 
.pis by byo® ppnan nK msms® ,iar bioa ma b® nrrrr Kn mrm wasrr .pnynn Kin ,iarn rssa 

.(Tpnan Kin iarn issa npn b® pasa ams® no®n pbi 


yin rwi pn irsb nma® ninan ba © 
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■ct ' nmx porø ,n®Va ]soa msreno nusoj papVxnn num 
. E 2 -a pio'B’ ,ra’ proa 'Va®n m® nr'a popVxnn 

E 2 = — na a®im E 2 ’Va®nn m®n 
e o 


.‘rapn mm 1 ? □nr’a® £i ’a ,nVxa® mm uivai, E TaUl = E,-E 2 mm Vapn Tina Vip®n m®n 

.pop 1 ? tein nr'a® £, -a inv Vrn mm 7’an 



+ j + 


'iVnn ,siap mops ’s ,Vapn mmV nr® mpan *Va®nn m®n nx popa nnpVxn iam Va 

.nopVxnn mpan mp xvn ,e, -a pioa nr mops nama 

.nsou Toa £ w nx xoaV imi nsa 



mm ®nnn ’Va®nn m®n. £, nn .'rapn mmVa mru® .mpan , Va®nn m®n 




— 3 'X 3 . — = £. — £, : pV 

e o 






o’ = CT(l-—) 

e. 


.popVxnn nuon Vs Dn®ian amyaon ms’sx nx mViV nncoxa ir nnoi: 
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pa nxi 7370 vrsV mmoip ninam Vs O 


Viava n-mrw 

.Vap pst Via’? nu®V nnp’s mo’® 2 p®' 


Vapn mmV pa pmsa mr® 

.Vapn Vs? mmVn ra pman nx mpV tx pmnnV yra 

_ e 0 A 

.C=-2— D”pna’a u'xn 
d 

,2 ’D V®aV Var d dx . 713 ’pn id? 73 - Vni mmVn pa pman® Vaa .Via’? 1 ? Tsa orra xsa: d 

.2 'o id?’ Via’pn® nn 


Vapn mmV pa nnpVxn main nosan 

.ddt nvnV max mn® 'Va®nn m®n nx papa xim ,Vapn pin'p piopVxn xip:® iain D'opaa 

: o isaa ms’sxa psan Vap np'3 



£, = — : mV a®mv ,(nVx»®) ’V'V®n mVn pvaa mm Vapn Tina rnnpj Van ’Va®nn m®n 

e« 

(—+—=— xin anV® Vip®m pip na®n m® arn mV Va .maia) 
2£ 0 2 e 0 6 0 2e 0 

.Vapn VVn Va nx pma xVaan .nopVxn nain na':o o’ia: 
IsnV narm .Vapn Vip "V’Vcn mVn pvaV laipa” .nopVxnn amnn Vs® □"avn nmsoa 

.pupVxnn V® n’Vxa®n 

nman isnV nar”i ,Vapn V® nvnn mVn pvaV ia®a" .nopVxnn nmnn Vs® D"V'V® omsna 

.pcpVx'Tn V® 


pa nxi 7370 lrsV rrnioø nnan Ps © 
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K KM1T 


. c sin nP© a"san© ,nPPio ’"y iyo:n ,C 0 Pap ]uu irsa 
mn© nna 2 -s prrcP ,Papn mmP ns os'? dsP ip’mm .nPPiona Papn ns ipm: ,nrycn nnsP 

Q 


H- 

e 

.nPPiona tnis ipnn© nsP .Papa mus© mrosm iyoan .nnan ns a©n .s 
.ummP ns ip - mniff nnsP .Papa muse; nnusm lyoan ,rwan ns a©n .a 

? 'Tapn mmP npnnna nyp©m mi as naa .1 


■pme 

U-(LAL c = — oniypannn .s 
2 AK 


Q = C 0 e 


AK = s| : nPPion nnaa sin Papn 'ry nnan 
c= Q = C AK : mm Papn py iyoan 


U 


C 0 e 


,, £?-ak v 

U = — -: mnn papa mnsn mrusn 


TW ns i*apn 2 's nnan riPun) C = ’a ,2 's Pia'pn ns rupn 2 ’O mm'rn npmn .a 

d 

.(2 ’o na©n 
C 

— : mm ©mn Pia’pn 


0 = CoE mnaP is't i*t i’s n ,onp iaa ns©: Papn py iyoan 


AK = 2e 


C Ce O 

-2- = -2- : c = — n©pn nnrya a©im papn Py nnan 
2 AK AK 


u=cy 


i 

2 


r, OAK , 

t/ = —-: mnn Papa mnsn nnn:sn 
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pa nsi -pna vryp imio© mian Pa O 


I s~\ 

*rap*Ti ,a' =—-i a = — m©nP inu .inopPs'm mm no©P nnr mm'rn no©© PPia ,p iaa 
A A 

A A e. 



.popPs’in nim 'ry D'n©ian Duyoan Pro ns ©aa mP:P nn©ssa© ,nnou u'ra’p 

: san isisa a©m ,Papn V© ©nnn Purpn ns 
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.£ Kin nVtp a"Ksntp nVVioa .Vyios pua Vjyantp .nuniKn mas ton niWu 

P t = e/ : Kin a"Ksn inutp poonn 


P mTA . =eI-I 2 r : Kin -Vatpnn Vjyan Vspatp poonn 



: nnm n niKs pion .(D’nnta) nVVion Vip mVmn 


.Vjyan nsioV Vxua a"Ksn VtP poonn iina omme nas nstpna mVuun 
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ps nxi -pm it»V nma® nram Vs © 


isnytp .Viptp nnK nus onun rupiVtp nK fpVrtnV inu ,pV .DniK pin nK o«patP ntpp uVs’p 


1111 

.ont iniK prns mar nVVion -pm,- =—+— +— nnouna Vspna 


P TOTAL 


P TOTAL ^^2^3 


: niKsn nupoon ok Vsp: .V'spas onu nsn nsy nVVsn ntpy: dk 

I total = /, + 1 2 + / 3 +....+/. : cnun Vss o'Dirn oiso Kin Viptpn nun Vy onrn 

Vtotal = V, = V 2 = Fj =... = V„ : nnt o-nun Vs Vy nnan 

1111 1 , 

-= —+— + —+...+— : nnouna Vspna Viptpn nun iny 

Rtotal p i R n 


nV?io Vrc jvwjb mTunn 

.nVVion VtP n’auon mnunnn - Knp: it mnunnV .nrmnn nVys nasys ton nVVion 
.VjyaV nnan nK pooatp nr ton ,e -s pioa (y:a napVx msn) nVVion Vip a"Ksn 
,inu a"tontp naa nna nmo poioa ’tPKin VjyaVtp ns .nnana pVn -pis nVVion VtP muon nun 
o : Ksn -irxs iKinas 

iX TOTAL 

« A AAAA A < 


r 

% AAAA , 

- 1 

i 

i 

» 

- w 

e 

i 

i 

• 

i 



’auo nuai o"kso nasman nVVio 

.£ Kin a”Ksn pooatp nnan 

prsa nion nu Vy nnas Vmn prs) V r = Ir ton oniK pm pV ’auon nun Vy tstsnatp nnan 

: nnas Vmun prs nK D'iKna D'tpjman o’rnn .(Dntn 


■*- 


V=Ir 


V = e-Ir ton.nVVioVnsinan,'VatpnnVjyaVpoiontpnnan,pV 


. nVVion VtP omnnn nna dj np:i,nVVion 'pnn Vy Vspnan D’Vxuuoion tpnon Kin ,nt nna 


ins nto -pin itstV nmo© nran Vs © 
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K KSJIT 


/t=6 n 

^VWVL 

^=3 n 

L/WVWV 


: xan ivsa unnan ’Varcnn payan liru 


^=8„ 

AWvVL 


e =30, 


.(’auo naa xPP) mPxn’x xm nPPion 

.Payaa Pipipn narn nx xsa .x 

.ru li py tnrni nnan nx xsa .a 

.Payan 'tip mamxn irxa nx pvn .a 

1TTJ1B 


.nna inix amPy ar m .Pnpaa anaina R,,R 2 anaan .x 

: mm anPe? Pipwn 

^1.2 = 

AMAM 

1 


1 _ 1 1 

jAAAAM_ 

*.2 *, *2 

1 1 1 

*■.: 3 + 6 

1 1 

e =30 r 


*a 2 
^,=2„ 


.onrninixamPy out p,- noaonama R U ,R } troan 

: mr DnPip Pipipn 

^ TOTAL ~ ^ ®fl 

AAAAAA 


^TOTAL ” ^1.2 + ^3 




Rjotal =2 + 8 
RfOTAL ~ ^ 

e =30,! 



pua anun Va nx *j^ra ox .n^ion 'ro nrumaa nafta. 


^TOTAL ~ ^®n 


xm Vipsm 7ian 


.mruKn nmx nx poon xvn ,mm inix n^y onr .ripcn 


93 


PD nxi -p-o rrsP nrnos? amn 'a © 


rmun wnaw nWw 

: xan im -ixinaa jrtfno ncoa ^aam Piyaa trap nmyoP 


„ AA/VW V « 



*?C7 mViion .n^io 'n 'ra nnan lira nx D-ixna trøman oarnn .mViio Brfw nnxina man 
px'^oion rfryaa auiman nx monn in p^i ,3,. lo nV?iona mpm mr 4,., 6 y 

nai^a .rnr rro-Pn xm ix mm auyoan nx nim 1 ? "noia" 3,. lo nVnon .Paya^ nrux mpooai 

.(nxp nmx DiPaP pn nmPxa xm) -paaP nmn Pxrtaoiona mPy dpi auyoan 
xm u n’p’no) Payaa marexp poon xm mPy aipimtp poonm ,Payaa pny mm 1 ? naom ir nPPio 

.(nmx auyioip nPPio 

,41 + 61 Ve? poon nunu 4,., 6 r *7127 mYnorrø nn .Payaa nranjx irxa nerøa dx 
3 1 +1 2 R lo poon Dunixi .Payaa nuamn Dn R aum 3,. 'ro nPPion iP’xi 

: Pnpna marnxn manp pma 
41 + 61 = 31 +1 2 R 
II = I 2 R 

.Dxu 11 'ro poon npooai ,7,. lo nna runuip .nPipc? nPPio ixa o'o .nssa naiP inu 


yo nio “pTQ rrsfr fim* uran ‘td © 
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Va o'aiixtp D’psonn nsi .nVVion ranw psonn nx prni .Visaa mraxn irxa npnaV .1 

: P= VI nnoua nts’i .o’nan 
P t = 30 ■ 3 = 90„. : nVVion pson 

P, = 6-2 = 12*. : R, na pson 
P 2 = 6-1 = 6*. : Æ, napson 
Pj = 24- 3 = 72*. : R y na pson 
npsontr psonn prn nrø , 12*. +6*. + 72*. = 90 r : sin mui Va Vip D’psonn nrn 
os .nitpo ttt fs nVVion nrnaa naiVa ,90*. sin oi Vipipn Tun Vs psonmp aV dtp:) nVVion 

.(mrusn nms ns pson xm .onV Vipipn nnx is ona 3 Visaa er 


R } =6 t 



a KJM17 

: son -rrsa nxwan ’Vaipnn Visan iwi 


. r = 2 n mis 7a nVsa xm nVVion 
.(nrisn nan VVia) Visaa Vipon nan ns ssa .s 
,7a Va Vs mrm nnan ns ssa .3 
? nVVion Vip o'pnnn nnmna .i 
? nVVion mVnu ma .7 


Time 


D , .Din røm nrr^y cmr -d ,*røo onaino /?., /?, trrun .k 

_AAAAAA_ • tt nnSw 

^.2=12 q 

_AAAAAA_ 

/f,_2 -R,+R 2 

R, 2=3 + 9 

/f,. 2 = 12 0 

AAM“ i 





e =36, 
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ps nsi 73T) rrsV mnrø nrarn 7a o 


I TOTAL ~ 3 4 

Vtotal= 30, 
Rjnr al = ^ 


v total = 30 »- nVVion nna sin Vipipn 7an Vs nnan .3 


: oms pin ’sV 


- V Tf V V V >_ 

1 

1 TOTAL 

_fe._1 

i 

W 

II 

u* 

-pj 



^TOTAL = ITOTAL ' R-TOTAL 

30 = 10 1 TOTAL 

1 TOTAL ~^A 


K»-*r 
/ w »3, 
^1.2 = 2« 


AAAWv 


.niD3 tmainon o”ia ntpo 33ma Vipipn nan 

I TOTAL ~ A.2 =l i = ^A ^ DnC ™X ^ ' 7y D_1Tri .P 1 ? 

: oms pin uV 

K = 24,- 

/,= 3 , K 2 = 42^2 

*>= 8 « V l} =3-2 

AAAAA/L 


TOTAL 


e =30 


K.2= 6 , 


K-Ij’Ri 
Pj = 3 ■ 8 
F, = 24, 


nVVion nnaV nnr o'nan Vs omnan oiaoi , 0 ’nan orra sin man Vs o’nnan orrip 3 V dtpi) 

(6, +24,. =30,. 

.V’apaa o'T3inan o'na ntpa 33na R u nan 

V u = V, = V 2 = 6,. mm ona nns Vs Vs nnan ,pV 

: oms pin ’sV 

K=/,R, 

6 = 1,3 

A-3, f > = 2 ' 


V l=6y 

A = i, 


Rl= 60 


^=6,. 
/.= 2 , 
^=3 n 

^vwwv. 


^ = 24,. 


^=8n 

4jVW\aa 


1 TOTAL ~ ^A 


e = 30,. 


y 2 =i 2 R 3 
6 = / 2 • 6 
A=l, 


o'Tan 2 Vs Vssna, / row2 = 3 , tntmp aV mpi) na Va Vs mm nnan nsina pnnsn ina 

+ 2^ = 3^ : vVs nnr on’Vs o’anrn maoi ,V’apaa o'nawan 


ps nsi 727a 17'?V mneo nmsm Vs © 
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4 = 24, 

4 = 4. 

4=4, 

AAAAAA__*. 


.Vppaa Dnaman dpi: -røa aana R, 2 i Tun 
V, jj = V u = K, = 24, : mm ona mx Vd Vs nnan ,pV 

: omx pin 'sV 


4, = 24, 

ha ~ 2 Å 

4, = 12„ 

AAAAAA 


4 = 12, 
4=6. 

^vwJL) 


£ =36. 


4 = 24, 
4 = 4, 
« 3 =6 n 


4.2 = 4 , 2 - 4 , 

24 = /, ,12 

4.2=2, 

4 = 4 * Ry 

24=/,-6 

4=4. 


- 4=6, 

'-<- 

4 = 18, 

4=2. 

4=2. 

4=3(1 

4=9 n 

VWWA j* /W\AA/U 

4 = 12, 


4=6. 


t AAM 1 


e 

=36, 


.noa D’naman mu ’aca lama Æ,, ujn 
/ u = /,=/, = 2, : mm ana nnx Vd Vs mm ,pV 

: omx pin 'aV 

4 = 4*4 


4 = 2-3 
4 = 6, 


4=V*2 

y 2 = 2-9 

4 = >8.- 


.tu Va Vs mm nnan nxina innxn n’sa 
.’a’jsn run nxi a"x3n ns navn nV’aa nVVion .1 



r = 2 q 

i 

6 <» 



^ i 

4= 12 ,73 

=36^, 



.'a-æn ion -pisc? nnan mno ,paoa a"xan;p nnan sin nVVion Vrs D'pmn Vs nnan 
nVsaa misaan nx nVsa nVVion Vt? a"xan) l’B’ ima xm nVVion Vip a”xan Vs nnan rn 

.(Vx'xioisn 
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pa nxi -pm rrsV m-rrø nnan '7a © 


.nnainisDmVs vr p .“rapaao'-ama R, 2 ,R, mun 

: mm dhVb? Viptsn 


4.2, - 4(1 


A AM 1 ' | 





1 


1 1 
+— 


4.2, 4.2 4 

1 


e =36,. 


R TOTAL 6q 


1 



e 

=36,, 

• 

^7i?m “ 6n 

'imytz? 


_ = J_ 

4.2, 12 + 6 

1 1 

4.2, " 4 

4,, = 4 n 

.□arnmixnn’Vs mit ’a,naao’-aina /? li3 ,r DPun 

: mm anV© Vippn 

4 TOTAL = 4.2, + r 
R TOTAL= 4+2 


R TOTAt - 6 Q 


TOTAL 


TOTAL 


= 6 , 

= 36,. 


R total - 6 n 

yvwwu, 


rom 


= 36, nVVion nna xm Vipam nnn Vs nnan .3 

: Dmx pin -sV 

^TOTAL = 1 TOTAL * R TOTAL 
U TOTAL 
I TOTAL =6, 


e =36, 


4« =24, 

4,, = 6, 


.niD3 nnaman dtu ’atsa aama Vipam nim 
= /.,,= I r = 6 a : rrrr Dna nnx Va Vs mm ,pV 

: Dmx pin 'sV 


4.2, =4(, 

> A AAAAA , 


4=12, 

4=6. 

I TOTAL ^ — 2(1 


yvwi_) 


V t =I r r 
V r = 6-2 
4 = 12, 


4.2, ~ 4.2.3 -4„ 

4.2.3=64 

4.2, =24, 


E =36, 


pa nxi -pm irsV nrna® nnan P © 
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i nam 


: ran to nxinan ,’bawnn aisan liru 




1 

/W\A * 

e 3 =30,' 

r 2 ~2 n | 

1 


.pyaa D-itn nx raa .k 
. nVrnon bo cpinn mna nx xxa .3 
.^isan bo n’i-uxn itxb nx prn .1 
,C,A rrrnpan to nnan ns xxai ,B,A nrnpan to nnan ns ras .7 


Time 

.(nra’) rørøn pro ru nbo ‘ax'xaoisn nP/aa o'ivoan ns norm e 2 = 30,. nVnon .s 
.(n'Tsab) iisun pra nu n 'ro ‘ix’xaoisn n'iyaa aosrann nx nsnn e, = 6 ,. n'j'aion 
iwn pro tu 30 - 6 = 24,. 'ro nnan anix n’srm a"nop "onnna" o'iyoan ,pa 

.moa o-naina D 7 ia pP ,mn viw ooi ooun bo bv 
r tot.*l = 3+6+4+2+1 = 16 n : oaiao prr aipcn run 
: xan ivsn miya aiyan nx nnnb ino 


I TOTAL ~ ^ ’^A 

V =24 

r TOTAL **V 



: nnr 'aiyaa mm 

V-TOTAL = lTOTAL ' R TOTAL 

24 = I total '16 

I TOTAL = l ' 5 ^ 
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pa nxi p-o vryp nrno«? Jimarn P O 


'jx'xaoisna tu bv ianr ooyoan p ,mrn pvaa psn hmo poa xw Tun 7y nnan pn 

: n’rr D’pmn nna .pb .pa* main 

V = e-V r 

V = 36-12 
P=~247 

’aoon Tun) psoa a"ranc? psonn id iina ,brvnb psioan psonn 'ob asnnn rPPon mPxa .7 

,(nPT>iona pbn xm -a ,pyana pana acmi irx nPnon bo 
P t = 36-6 = 216 r <= P l =e/ : py pson pu a"ran 

: D’am yanra as’na p-a ,bymb psioan psonn nx 
: omx nanPi .(’a’isn Tun xbb) mian ^a bv cpsonn nx atcna x , n /mx pi 

P = P, + P 3 + P i 
P = V I I,+V } I 2 + V 3 I J 
P = 6-2+18-2 + 24-4 
P = 144, 

: ('aosn Tun x^a) onun bo bo bypor Tun bv nranan psonn nx as?na xm .mos? pif 

P = V,»Iw 
P = 24-6 = 144,. 

: nVaion bo o’pinn bs bopnno psonn nx oonb x , n .n’oPa’ pi 

P = VI 
P = 24-6 = 144,. 

psonna lmx nonai ,nV?ion bo -aosn run bv taianao- psonn nx ac?rf? x , n .nmai pi 

: a"ran lnuc’ 

P r = 12 • 6 = 72*. <= P r =V r I r : xin p'isn Tun bv psonn 

: mm bxmb psioan psonn 


P = P t -P r 
P = 216-72 = 144*. 


: ( 100 -a ’asaia) yrn a"ranu psonn p pna .‘aapn ‘iiyans’ psonn x , n (D'rinra) m'i’sin 




P = 66.67% 


-n nxs? nx nmis nV'non i'jto ,bxmb opoioa n’inixna 66.67% pus’ .x’n mi’a©an 

.Dannn n^ion© naa no’a 'rb xia’ nr. 33.33% 


pa nio 711 a rrsP m-nsc ninam P © 
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.Tipa?n mn mtsa airrf) iri’3 .(©"»osn TTia) amin Ta orm«? psonn 


P. =1.5 J 16 = 


36, 


P*~l P-TOTJL 


P h =61.5 = 


<= P L = e, • / : ion e, = 6 y a"xan -pisa? psonn 


36„. +9, =45, 


:D”pna 


.nnan ’rn -pi ,n”]a?T nnx rnnpia "naTT" mm porrn .nrnpi 2 pa nna aa?nT na .t 
. lnix nmna oorrm tmi ,nnan nx nTya D'rnn pro Dy "na’Tn" 


*.=3 0 


*2=V 



*a = 4 (1 


: R„R 2 onun 7y D’nnan mao mm V AB nnan 
.(nnrmainTxraoisnnTyaxmAmipin) V AB = IR^+1R,= 1.5• 3+1.5• 6 = 


13.5, 


xxrn TiToa Tn ix ,C-T tv psrøn pra -ni ,A-a xxrn TiToa in asm 1 ? in-a V ÅC nnan nx 
□'yrøai ,nnan nx D-nana rnn pro ny tryl ns’xa^ ,xm p’ym .C- 1 ? tv pyen pro ny ,A-a 

.nnan nx Dnona rnn pro tu 
: Tap] ,pyam pro mi yun A-a xx: dx ,mia?XTn -pfn 'sT 

V AC =-IR 1 -IH-Ir l -e ] 

^ac = _ 1-5-6 —1.5-3 —1.5-1 — 6 


y AC =- 2 i, 


: Tap: ,pya?n pro oy yiui ,A-a xxi ox ,moam irm 'sT 

V AC= IR >+ Ir i-*1 

=1.5-4+1.5-2-30 =1-21,. I 


.□■o: pro nrxa n:ca kTe .jcn mpoan 
.A rnipiaa? TxoaoiDna Ta: ,C rnipia Tx-sioiona? ,xm mT’Ta? nxxm oTa’ptP myaa?an 


\V ac \ = 2 \, : oTman ianya wix manT iim ,nrnpi 2 pa nna D’a’paa npxa ,TTa yna 
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pa nxi naia rryT nrvrø nriam Ta © 


/ total = 1 5 a ^mn Trøn P 1 ’ 3 73J wn Tiyaa mm .a 
.Tiyaa D’arann Ty D’nnan oira nx aoaoa maya o’xnn 


*,= 3«. 


^=6 q . 



.main Tx’xioisn praT Tam Tx’xioisna mm ran mTTion Ta? a"xan Ty nnan 

.mm praa iion man piaa mm nnnn Ty nnan 
■pixa? nnan naoma ,a”xan Tip nnana aama e, = 6,. a"xan nTya nTTion Ty D’pnnn nna 

.(pran imxT oonaa nnan »m ’a) ’oosn mn 

K = E >+v, 

K= e 

=6+i.5i 

y,=7\ 

nTTionu ,xm 'aosn Ti:n Ten a”xan Ta? amnan Diao xin ir nTTio Ty D’pTin nnac na'on 
.D’iamra D'a?aa?o ’O’isn Tim du a"xan di pTi ,Tiyaa mrux nanx lm 
•pixa? nnan mns ,a"xan Ta? nnana aama e 2 = 30,. a"xan nTya nTTion Ty o'pnnn nna 


.(■pan praa D'inaa nnan om ’a) ’oosn Tim 

V,=*7-V, 
V 2 =c 2 -Ir 2 
V 2 =30-1.5-2 

V 2 = 21 y 

nTTionc? ,xm ’a']on -run Ta?i a"xan Ta? D'nnan a?nsn xin ir nTTio Ty D'prin nnaa; na'on 

.nomx ims 'a']sn mn iT’xi ,Tiyaa mimx npsoa un 
.Ej =30,. a"xan xin Tiyaa mimx psoaa? mmn a"xan .i 


P =30 1.5 = 45 r 

*1 I " 


P li =e 2 I: mm pro Kina? psonn 


.mimx oanx Dn (e, a"xan TTia) o’aom nxa? Ta 


yD nio -p-o irsT nrna® ninam Ta © 
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•*,c=~ 16 a =V* 


= 16„ dk ,id'? .Tian in«? tb?’ on’s nssaa nmannn 


^ L = 100 m ,^, = 16 o ^ 

b a/vvwvvwvv\^ 


R = 8, 


25_ 

*„c = 


/? = 8 , 


*,c — 


rrru 


- 

— yy - 

m*u 

^ i 

l 

/. 

e = 24,', 


e = 24,. 



mos Dnsinon ,8 n , 4 n nnia ’aE?a sssion ,’VaB-n Visa Vspnn 

Rtotal = 8 + 4 = 12 n : im' Vipon Tin 

V 24 

l =— = — = 2. : rrrr vVs mm pVi , V = 24.. jon VipE?n Tian Vy nnan 


R 12 


/ = 


.□'Tiana ins *?3 Vy mm dj ni 
: sisn n'n' mian Vy min 


K = //? = 2-8 = 


16. 


: n’n' mian Vy nnan 


P=K/=16-2 = 


32, 


: rrn’ mian Vb? psonn 


.A rnipa bu y’ss’B? ns rnn ns ris'? b>’ ,’Vo’opa n'n’ mian Vs psonno? ’ts .a 
.tsVs n'Vs n’n' nVVion Ve? nnnn *?si ,miaV na qs tsw' nV ,n miss 



D’aina 1 ? D’Nno pns nw ,V = 24,, n’n’ n’Vs nnan ,mian Vs iVis nVVion nna tb?ns 

Ve? ’Va'opa pson in’n N’n pVi ,n'Vs n’aiB?Tn 


P =72 

1 MAX • 
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P3 nio -pna rrsfr irraom /imam ‘td O 


7 WM17 


: ran -ma -winon ,^o&mn ^ayan im: 


I = 100,., *„=16* 



.n’a’as nniann nVV e = 24,, nVss nVVio msina Visas 
24,,, 72„. n’Vs die?tb? ,n’VaE?n miaV msina nVVion 
((§) : I 3 n,n: ’^as niu Vb? iia'o .tin tsu aanna sin te?nsb? ,ma N'n mu) 
• r ab ~ 16« x ’ n B,A nvnpan rs n'VVsn innsanm ,L = 100 OT istinb? tu nsma ,p las 

.B-V A rs run Vs mipi VsV suV Vis’ C TVian nsp 

.mian nniann ns Nsa .n 
AC = 25 ot tb?ns ,mion Vb? psonm nnan ,mm ns ssa .s 
? pnon Visas ,’Va’ran npson n’n’ nai ,mun Ve? ’Va’opan psonn n’n’ na .i 


■pmc 

24,., 72„. dib?t mian Vs .n 


D’STsn ni nVs. 72«, Vb? pson imn N’n , 24,, Ve? nnaV nsinn N'n dnb? ,N’n nisaB?an 

dni ,iioa Tnv pson in’n N’n maa ini' nnaV nms nsn' dn) n miaV D’sVaian o'Va'opan 
.(nna ini’ nnErn Vsn ,msi mr pson yi’n N’n ,msi mr nnaV nms nsn’ 
.nVw nnunnn sm mian tiss nanB?s nVe? -prrn nsm 
: Vspai V = RI, P = VI o'TB?ps Tis’a 


24 = /?-3 


R =8 


n 


72 = 24/ 
1 = 3, 


R = 8 


O 


irn n-run nmann 


100^ xin R ab run -pw .a 


. R ab Tuno yan pn 'ran ^aynn , AC = 25 cm nna 


17D nio -p-o rrsh mrm nnDTn ^ © 
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n KISJ 1 T 


*2 = 2« 
_AWAA 


',= 2 , 


*,=60 

TWWVl 


: ran to -norrøn .’^ntynn 7iynn iuu 
. /, = 2 a »on /?, m by mtn 
.nV?ion bv n"ran ns ran 


LAAAA/WJ 

*,= 4„ 


^5=2 0 

AAAAA A | 


R 4 = n n 

aama/y 


TTUTB 

: ton R t nun by nnnn 

v,=l,H 

K, =2-4 

^=8, 

>3j?na o-ninn on rø , R, mn by nnn7 nnr R 2 nun by nnnn 

: ton R 2 mn by mn 
v 2 = i 1 r 2 

8 = /j • 2 

4=4, 

yun p7nE 1 -p Jmnn unn yunty mn rø .R t ,R : crnun ’ra? nrøntn roo sin fi, nun by mm 

.R 2 -bpbm,R r b 
: ton R } nun by mtn 


* 2 = 2 n 

^VWVL 

r'tt" 

t 4=2, 
LAAAAWJ 
*,=4 n 


Ri = 2 n 

L^MAAA 


*,=6 0 

AAAAAV_.fi 

"4 = 67 


*.=14, 

AAAAAA. 


4=4+4 

/j = 2 + 4 

4=V 

ton fi 3 nun 7y nrran 

K j=4-fi> 

K } =6-6 

*3 = 36 k 


D 
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pa nxi nants rry7 mntw mnatn 7a © 


. /?, s 7 d n-n- muV tran mw mn ,B n-np:7 w ftm ntyra 
.oxnnn icp’ tf?ty poonm ,n77ion nnnn iop røn’ p7n pn 7npn mun ,it mm 

z.=ioo_ ,/e, a =!6 n _ 




.mon D’-i3innn 8 n , 16 n D’nu utro 33-nnn .'Vntyn b\ yn 7npnn 

Rtxjtal =8+16 = 24 fl : rrn’ Viptyn mn 

V 24 

. 1 =— =— = 1, : mr rby mm pVt, V = 2A y ton Vipan nun by nnnn 
R 24 

mnunn nnx bo by mtn ni nt 
/ = 1, : toott mr mun by mtn 

V = IR = 1-8 = 8, : mr mun by nnnn 

4<rv = VI = 8-1 = [8^ : nro mun by ^nurøn poonn 

inu vbw ,ino'n 13 cr ‘ 73 « ,(DIMMER) "Dyny" Totn n7rarø ntonnn 7iynn bv ivinn) 
.(8„. -7 ny nnnsiy m w'bn n7 p -1 ra« ,o7nrø isira mun m ni3o7 


pa pki -pin iry 7 m-iiao nnan 7 a © 
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F, = /,•/?, = 10-2 = 20 k : sin /?, run bv nnan 

bu bmumob nnr a nrp: 'ru ’rs’MD'Bn p ,B.A mrp:n to nna? rmr F,E mrpin pa nnan 

.F nrp: 7© 'ts'x:d'id'7 nm B nrp: 'ru ’?s’x:mDm ,E nrp: 

Vgf = 44,. sm Di F,E nmp:n pa nnan .p 1 ? 

'tu a"xan 'tv nnan pm ,mn pran "psn crnm bv nnan pi) T-iyna omnan ’rn ns maa 

: (main ‘rs'XioiDn pra 1 ? -pnm 1 ?x’x:ownn nm’ ran n^Vion 


R, = 2 


n 


/WW\A 
V 2 = 8,. 

K=K. 

_AA/vw\_ 

«,=4 0 


*, = 2„ 

AMAAA 

*V,=20,. 


*3=6« 

7 VWWV _g 

K, = 36,. 


* 



/J 4 = U n 

AWWV 


•d 


F 4 =44, 


V F s = 44,. nnan 
.E mipia -pam ns’iuDiani ,F nrp:a mm main pjcsioisn 
F-7 E-a "i?:" dk) e n'p'non 'ru a"san tpoiao nnan Tun, R s lim mno nna 1 ? nnr nt nna 
.(n^Vion 'to pnn pra dv a"nsi, R s 'ru nnan pn pra nu ymo nn, R$ ni: nm 

y EF =-v s +e 

44 = -20 +6 


e =64,. 


e = 64, 


Kin n"san 


.D’nnan ?y ?anon'7 m: mai ,'7iyaa D’anrn 'ra 7anon , T m: ’na n omnan ,nrixa snm n 
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pa nxi pna rrs7 mnrø nnan 7a © 


: B,A mrp:n pa nnan ns aon7 nm’ in’: ,nnan ’sm ns ms: ns 
= 2 n .(Din praa -pan omun 'tv nnan pn) 



V M = 8,. + 36,. = 44,. : sm B,A nrnpm pa nnan 

'tu VsPimo 1 ? nnT A nrp: 'ru ‘rs’XiO'ion p .BA nrnpm pa nna 1 ? nnr D,C nrnpri pa nnan 

.D nrp: 'ru 'PsncDiD'? nnr B nrp: bu ’rspuDwm ,C nrp: 
. V 4 = 44,. ?o nna nm’ ,D,C nrnpm pa nmm, R A run bv ,-pb 

: sm R A rim bv mm 


v<=i<R< 

44 = / 4 • 11 

i *= 4 a 



Td n»o -p-c d vrsft nntBV nran ^ © 
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: ia n’xni nmn nwrøan .pirøn pra ds o’yr ,A rnipn o’b'nna u”n ns 

IR, +//?, +6,-8, =0 
/•2 + /-4+3-12 = 0 
61=9 



.D-yi pro nrxa ,bba arøn nr px naiba 
.lyoen man? pin nx pnp-ya ir’a dwi pin 
: xan nrxa nxinaa ,nina nxxb dj D'a”n naixb D'oiaia? o’nroan *?d 


^TWWVN_ 



Al 

JWW\A 



^ I, 

h 

• / 

7wvw^ 


: 13 * 7 . /„/j,/j on naixna o'xxvu D'ann . / xin naixb omu onn 


/ = / 1+ / 2+ / 3 


bc □ , 7 ip'E’ nntya bipw nu xixab yn Kb nE?xa ,D”batyn o'biya pnnaa onny pinan'p ’pm 

>3paa o'tu man ix mua irai man 

„ : Kan ’baipnn biyan *?» banen 

^=2„ 

_AAAAA A 


«,=2„ 

_AAAAAA_, 


s, =10, 


ywvw\_ 


£ 2 — 16,/ — ^®o 


.dit imx omby dut Kb ’a ,-inx inb maa naina Kb in ^x .pinm biyaa 
.nna vnx omby px ’a ,inx mb Vapaa naina Kb tu nx ,p laa 
.biyaa »py baa D’ann ’S’n nx n’nrrw iaoi 
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pa nxi -pna rryb mm® jirom ba © 


*lW3*pp 'pirt 

,mv o’aama D’biyan ntyxa di .D’biyaa D'nnai Dunt aiiP’nb •Dana ’ba D’inu ninan’p ’pin 

.b'apaa ix moa d'to nanb nrnrøx pxi 
.0 mm rart mio biyaa D’nnan Diao : Dunan pin 
.niaa ancrrø o’anm oiaob mi® mm ran .naixb oiai® D’anrn Diao : nrantn pin 


A = 2„ 

^vwwv 


A=4„ 

ywwvu 


e, = 12j 


- ?2 


: xan biyan narya D’nnan pin nx D’m 


nbbiona nprn arrr e, = 12 .. nbbion ’a .psrem pra tu Dan . / mxa biyaa Dan nx poi 


■ Ej — 3 y 


.biyaa a'an ba by D'nnan pra nx poi 
.Dan praa Tsn mm D'iun by nnan 
.Data mbn xbb .main bx’siotsb -pam bxaumona piaa ran mm a"xa by nnan 


V, = / • R , V 2 =IR 2 

AAAAAA „ AAAAAA 


* 


J 


- -I £ 2 =3, 


.nrxa D’ayn D’rnn Dn nnan arn 
.0 mm D’nnan Diao .rnipm nmxb airrai biyaa ’nwba niipia yin oxu ,yaip D’nnan pin 
.’b'btpa imx Di®ni ,nnan pn ni yin dxi ,'arna imx Durm .nnan pn pra ny yin dx 

.pyen pra in ynb mnrm® nnan ,A rnnpia b’nm 


E, “Ej - /Æj ~/R,= 0 
12-3-/-4-/-2 =0 
9 = 6/ 



ya nxi laan iryb main® nnan la © 
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: msnaan ns nan: 


11 /3+11 = 0 


A=-l, 


'\= 2 , 


l : =h 


: o-anin nsa - ns nap: isaai 


.lian- rn-aa out onrna ,sm /, = -!. om ynava msrøan: nnyn 


! B'H 

: nmas msa nmxa D’a’ny: 3-a msnaa 3 mnsn in - : ,D - anpnan omaanaa 

A I { + B I,+C I } = D : nmsn nsnaa ‘na o-nnoa 
.o-a'ny: 3-a msnaa 3 iinns aya'n piaanan ns o - :raa 
jnsnaan 3 naa o - any:n ‘na o-anpan ns p-i ni nns nra D - o - :aa 

.ynnan ns ra in" pnanan 


D'ain '»nr 


.n --l naan D -l nu - a mn - : 1 ? ,nman - p - pm ny ;uya:n .nooi: np - :aa na -- p 

."o'jin '»nr" nsnp: ir np - :ao 
.nvxa nsmen -naarm n:yan ny ana nano: 


R,=2 n 

JWWW 




= 10, 


/* A 


AWAU 


£1 = 16 ,. R } = 6 „ 


.Q - ani na o-im - :a iao: 
. /, rrn - mama .p'^yn Vjyaa nnsn 

. /, n-n - mama .pnnnn nyraa -ran 


.mnn-na irna ornnn mim ns 
.a-an 'na 'ny nnan - rn ns iao: 
,D - ann 'nvan o - aion vn - o - nyn ‘ny nnan -rn 
.onm rvaa m'nn sn'n ,niai'n nia:n ns-raisna rn - n - an nVnnion *na a"san ny nnan mva 
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pa nsi nana vrsn mnirø nman na © 


: san nrsa nsmaa ,(a - ayn D-rnn) omnon - rn ns nn'n n - sn: 


I,R 2 

» 



.msnaa 3 nr - :. /,,/,,/, : D’a'ny: 3 i:nr 
.ivnyn 'njyan ny omnan pin nnrya n-nn nnasn nsnaa 
: pyan pra ny pmnna imsa A nmp:na yi:n nna: 

-IjR, -I,R,+e, =0 

.■pnnnn ‘yyan ‘ny D - nnan pm nmya n - nn n -- :a nsnaa 
: pyan pro ny , - nn - na iaisa A nmpna yu’n nna: 

—+ /1 /?, + £; +/ ,/?, =0 
: A naixn “ny Q'anin pin nntya n - nn mama nsnaa 

/,=/, + /, 


nsnaa n -1 napa n -- n ‘nas ,np:.n niyan ‘ny omnan pin ns mann n - n naas: nnyn 

.n-samors ny nny sna ,nnnn 
nms ns pvna D -1 na?a u-m nas ,B naixn ny o - enin pm ns man'n n-n in - : ,ia iaa 

.A naix ny D-amn pm ns i:aan nasa .nsnaan 


: ims ninwi ,n - :m:n a - anyn ns nna-pa msnaaa a - x: 

-2/j -2/, +10 = 0 

-10 + 2/, +16 + 10/, =0 

/,=/, + /, 

: m:rnyn msnaan maa nrnnnn nsnaan ns a - x: 
-2/,-/j+5 = 0 <= — 4/, — 2/, + 10 = 0 <= -2/, -2(/j + /, ) + 10 = 0 

2/, + 12/j +6 = 0 <= 2/, + 12/j + 6 = 0 «= —10 + 2(/, + /,) + 16 + 10/, =0 


pa nsi iano irPn mniaa nnan na © 
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nr-na 


nnyaaa arm 1 ? pis vr ,0’xran D’natmn o^anan nav omm nnnan nx ana? ma bv 

.nana 


nmanBaxn 

.T’aiaa Dam Dam nx man *røaa xin aoaasaxn 
.ann axinaa ,vbv tmn nx ma 1 ? D’xrrø ran 1 ? aioa aan7 er aoaasaxn nx 


JWW\A 



.ur mare; Dan di xin aoaasaxa Diare; Dan 
.aam 75 oaw aam nx nxan aoaasaxn au nxnpn .p 1 ? 
□an nx aner xin ,bymb mix nameo .nnpo nrrnnn bvz xin inxya noansaxne' ,xn mon 

.rupj nnn x7 in” xma? nxnpn pVi ,7iyaa rrm^ aiax nne; mpan 
orra aixa mop nnn noansaxn bro nnrsn nmnnna? tnxrro id ,M s ,it rrsa o'ams 

.naaina xn nPx maaanrft 
: nxan xaarn aano: 


R = 50 


O 


_^WWL_ 
* / = 0.2. 


£ = 10 . 


. / = — = 0.2. xin ajja Dam Dan .xaana iinan aiyaa 
50 

0.2, bro nxnp in" xme; nn: jua aica aonasax aam ox 


R =50, 


r A = 0-2 tl 


r f = 0.2 o n'B’iD nnaann 75 a aoaaaax aam 


/ V V V V V '-( A )- 

/ = 0.199 


1 

£=10,. 
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pa nxi -paa rry7 mauH? maarn 7a O 


.f? D'xnan nnan rn nx a-s: oai ‘73’? . /. Dai /, Dan na D'aair R, run bw ,aa am 


Ir R t 



.p^yn *»san bv onnan pin nx oien: 
: pyen pra np ,'nrvaa? pixa A naipma rrab ana: 

+ /,/?, + £, =0 

.linnnn x nsm by onnan pin nx arja: 
: pyen pip aa: pmanp pixa A naipma yp 1 ? ana: 

0 

: mxirøan nx ains:i .orirnn opayn nx art: 


-2/, + /,+5 = 0 

2/, -12/, + 6 = 0 


-4/,+2/j+ 10 = 0 

2/, -12/, + 6 = 0 


— 2/, — 2/, + 2/, + 10 = 0 

-10 + 2/,-2/2 + 16-10/2=0 


: mxiuan nx aan: 


- 11/2 + 11 = 0 


/:= I 


A= 3, 


aap: ixaai 


,pa’ pipa 


naiVa,/, -1 2 nn 1 R, a::n iaa Diare; Dan 


.D'oan pina iais pxi jnxiiBoa D’a7y: mno wa ,xm o-ain -ania pann 


pa nxi aaao mb man® nnan 7a O 
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3 + 3 



*>=3« 


II 

•u 


I 

e =24, 



xm pyaa nmm mtn .xaina limn poyaa 


.p; =3-4 = 12,, xm R, mm'ly nnan 


12,. Vty nxmp in” xinty n-n: ,nr nu 1 ? Papaa loao 1 ?!! mm dx 
. /?, to 1 ? rnpaa /?,. = 300 n mns nnunn Van maa 1 ?!! mm 



F = 11.94 


V=2-97 n 


^2. - 3« 


* 7 = 4.0 

2, 

1 

en 

II 

£ 


: xm /?, ,7?, pa nViptyn nnunnn 


1 1 l 

R i y ~ 300 + 3 
1 101 

R, r 300 

Rir = 297 a 


: xm “uran nYiptyn nnxinnn 

Rtotal =2.97+3 
^TOTAL = 3 - 97 Q 


/ = 


24 

5.97 


= 4.02, : xm 7iyna Dnny om 


: npr /? tun^ynnnn 


K„ =4.02-2.97 
^=11.94,, 
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PD nxi -p"» iryp mmw nmam P © 


. I = =0.199, xin 'n»na onrty mm pp, R n>TAL = 50.2 n xm pyaa aPpeai nrmnan 

.□ty tmrt max rroty 0.2, mpaa 0.199, Vty nxmp in” mamaxn naV?a 
xinty nxmpn ia ,-aina xirt iPx toi 'tp nnunn 1 ? orra noansaxn nrninn nx popity ’yaa 

,mv npma nmn in” 

,mma xm inx ixh orra mop a"a i 1 ?® mama rmunnnty .mamax xm ’Vk’tx noamax 
r A « R xm mx ixh orra nnrn nu 1 ? pa’on .Pa nrninn i 1 ? pxty iai7i ,nmx mm 1 ? ynty m 
.(uaa iop mr 100 p nina 1 ? naPa - R nina inp mr 7ra m-ro nty nins 1 ? xin r, nin) 


noaoPin 

.nimp: 'nty pa nnan nx Trtan Ttyan xin maoPin 
.ni'xa nxinaa .lpy nnan nx rrm'r □rmty amm mapaa mrf? er noaoPm nx 



.min mxp *?y nrnny nnan ni xin maoPin mxp *?y nmny nnan 
.mn 7ty nnan nx nxnn noaoVim ?ty nxmpn .p 1 ? 
□in nx tyaty’ xin ,7iya7 vnx namtya .n'ano nnunn 7ya xin iaxya nuBoVnmy ,x’n n'yan 
xinty nxmpn pp ,mn 7y mm 1 ? max nmty nnan nx di iopP .'iiyna mm 1 ? max n’nty mipan 

.mia: nmn x 1 ? in” 

nnunn 1 ? oma mxa nPn nmn maoPin *?ty n’a’ion nnunnnty D’ixnty na ’"y ,it mya amma 

mama xm imx mon 7ty 

-a ,uin pra 1 ? iPa oyaa tvis' ton .to 1 ? maoPin paty nais 1 ? w mm ntyxaty ,xin imnn 

.an onn i 1 ? ntyoxn x? noaa^nn 'ny n7nin nnunnn 


*,=3„ 

_AAAAM_ 

«2=3 n 

AAAAM_^ 

1 

e = 24,. 


: nxan xaina 7anoi 


PD nxi pu itj? m-noty nintn P © 
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2.5, Ve mi is omre ,noonDOK nwno træ 
: 2.5, Vs s’sr ]37i ,nVpo ssn Vs s’sr rnn 



: snV? a nVpo Vs s’sr rnn pVi ,10, Ve ’Vo’opo dit ncanooNS dut ,Nsn to 



: ni’ss 2 mo"p 

(•psraV ViVs reson) ? 10, -V nsso o'om tvtoV nru dn nnp’ no .s 

? ([mA\ nsoK’V'D) nooNn ni’sVN Ve duo? eoo d'oit moV nru dn nnp’ no .s 

(0.005, Vs in 0.001, Vs srsr rnn dn .Visn dsos nNT nV) 

: Nsn idins o'nnio menn n-ssn nN 
.iniN "o'ono" .o’Vrn mr o-om moV idoiconV dvuV ns 
. r A = 2 a N'n n-o’Mn imrunm, I U1X = l, is D'om titoV Vnoon -iooiocn uV e-e rms 

5,-V is o ‘dit -moV Vsv Nine nru 
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■ps nsi pna rrsV muse mnsm n O 


.noooViin nNTe nnon dji , R, ran Vs nive nnon dj nr 


Vy = 1 1 .94,. 


11 94 

/, = — 1 — = 3.98,: nir R. Tjjn Vs anre Dnn 
1 3 

, 1194 u 

L =-= 0.04. : nra' nuooVns Dinre mm 

P 300 4 


ly = 0.04, 
Ry = 300„ 



.ae nvnV ton n'ne. 12,. Dipos 11.94, Ve nrnp in: TrøoVnn 

.Vjsos n'ne ’npon sson pn es'ei .isn nas pnt Vss anno iop pVne ,N’n isV ns’on 
Nine nripn is .nsino Nin vVn usn Ve nrasnnV on's noooVnn nnurn nN Vroe Vss 

.isn nas' om nwa -s .mr npna rrnn in” 
.nsino Nin i'Vn n:V on's nVn: s"s iVe n'ouon nnmnne toooVti Nin .’Vn'tn tdooVii 

.rrur Nin isn nsise Dine noiV in':e ts 
mo ':e mnsV Nin R, mn) R, » R Nin tn ixh on's (’sioj'n ih) tino Vrn tuV lio’on 

.(nas Vm inr 100 'D ninoV noiVs - R Tuno Vns mr Vtu 

■suaiBOKn Ve nman mnn namn 

.lin: D'ioo t® VJ O'aoT titoV Vjiod ooooDDNn 
. r, N’n n'ouon inininm. 10, Ve VtijV vj d'ot moV Vsioon .odoioon VeoV npu 

,'isnn *p»n Vs S'snVi (SCALE) nVpon Vs si:V rnV dtj . r, nss nsisn onrn 
s'sr rnn .'Vo'opon Dnmo ssn r, tus omr VeoV dn) r, tus onirn onrV ’on’ idins s: rnn 

.(nVpo ssn Vs 


in rvo nns irs7 mnise nrorn Vd O 
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nnv m©’in oy noanscx mnab xbx xro i’x pbi ,*nnsb nbia’ xb ma nsoin ,n”a©n rnyan nx 
(nsax n’sbx) 1 ^ nvrf? bia’ vby ’ba'opan onrn© noanscx np’j dx ,b©ab .nmai 

: id nxnn ib© nbpon 



0.5^ b© Dir 1 ? 0 . 2 n1 b© dit l’a mbpa bmanb tav nr ttod 

rnab b’apaa D'xna naa nsoin '"y noansax b© nrnan oinn nx amta ran ima© ,xm napoan 
nsoin ’"sn ,iop nnv© naa xin ib© 'barnpan mm© .noansax nnpb «py ,pb ,ia n"pn ’msn 
mbpo m©aan by n-rcb ar piaa) navns atam o’anr ma 1 ? ib oroV in-a .□'a'xnan omaan 

.('isn nris oinn tab ma’xnan 

npa ubm b© nr van '»mn namn 

•lina o'ion py tv o-nna rnab taion noaobnn 
. R y xm n-a'isn lmmonm ,10,. b© brib ny omna rnab taioan .noaobn b©ab np’a 

.’isnn riyb yiab rnb omi© nr xm R y man ma© nnan 
.nbpo yan by rar pin ,'ba'opan nnana yan b©ab mm R,. mm by nnan ox 

7.5,. b© nna ma© noaobn nxma nips 
: 7.5,. by raar pbi ,nbpo -yan n©ib© by rar rnn 
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pa nxi -pna rryb mma© annam ta O 


: r©aan by nsoia nbpo tvd 



yww 


fnm, I MX = l A nra xm© ”ai©n'" xm, 5 A b© ont ma- noansaxn n©xa© ,mm ivynn 

.n©-mn nbpona bapa miam nxmpn nx .nxba nbpo by rar 

. r t - b b’apaa ma mati ’"y nxr o'©iy 

4 A np« xm ,r A livsb S A b© om ria n©xa© na ,onm nx tasb irpsm ,"nra" xnpa nr ma 

.r A -a mar© 1 ^ pn iwi ,vbx 
.nxba nbpo by rar pim, \ A b© -hamps Dnr ©mm r A man 



o-nama Dn p) nm nm’ on'by nnan© ©mm, r A - b b-apaa nam'© ,R mm yw nx xisab ma 

: (b'apaa 
1-2=4 R 

*sa, 1, Dipaa 5 a ny D'onr rnab tav noansaxn . r A -b b'apaa R = 0.5 n man nx nam ox 
nny pn nr nar .noansaxn b© bip©n man naopnb Dmn oa, r A - b b'apaa ma mam) iaain© 

.(-iann bayab nam'©a ,nnb bia’ noansaxn© nx'i©n nnninb 


pa nio nana rryb anno© annam ta © 
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rnm, = l,. nrna sins? "ms?n’ n sin, 500,. tø nna nna’ noaotøn næsas? .mm ivrnn 

.ns?nnn ntøona 'jap: ruia:n mmpn as .nstø ntøo *7V rar 

. R,. tø mon tu mam ’"y nsT o’E?iy 

nun ,500,. tø nna tøpa tøm noaoVnn ic’sdb’ id ,nnan as tøs'? rrpom ."vra" sip: nr nu 
.O’nnun 499,.-n as naitø - naan nnss? as :iso’ ’:s?n nun ltøo ,1,. tø naa tøp' R y 

.nstø ntøo *?u rar ran, \ v tø naa ur-n' R y nu?sa 



□mama an ’a) nar nvr on’tø onrns? s?nn:, R,. tø moa nmn'ty ,R nun jra as sisan na 

: (moa 

1 499 

400 " R 
R = 199,600„ 

, 1 r mpaa 500,. ny D'naa mnaa tør noaotøn . R y tø moa R = 199,600 o nun as mm ds 
nns pn nr nam .noaotøn tø tøpwn nun rfnzft ama m , R, - 1 ? moa nu mam) ruin& - ’sa 

.(nsnn tøya 1 ? naimco jna*? Via- noaotøns? ns'icn anmnV 
nav nis?’jn ny noaotø mna 1 ? s'js nnna ys pVi .mas'? ntø' s^ nu noow ,n”:s?n mran as 

.nnia: 

nu 1 ? moa D'saa nu aaom '"y .noaotø “ja? m-nan Dina as amntø raa yv:s? ,«m n:poan 

.ia □ ,, pn 'ansn 

D'a'saan omun nooin '"yi ,iop navry naa sin itø 'tø’opan nnanty noaoVn nnjtø *ps ,ia*? 
Dina tø 1 ? ma’snan mtøo mrz?aan tø n-tø? ur piaa) røna □tøm omaa mna'n tø Dintø yra 

.(nn nrna 
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pa nsi nana itv 1 ? mmas? ninam 7a O 


: nsna ntøo tø y-ar rrm ptø ,10,. tø tøa'opa naa nrna noaotøin ,san nrxa 



: avya 2 matø isa o: 

(finrymn Vtøy msaan) ? 10 ,. tø naya D'naa Tina 1 ? asm ns mp' na .s 
? ([mV] otøitøa) otøn avo'js tø o’rop rpaa D'naa mna 1 ? nsn: ns mp' na .a 
(0.005,. tø is 0.001,. tø rar fnn ns ,'rran oyaa nsm s 1 ?) 

: san pisa n*nais mnysnn man ns 
.iais "n'ana" ,ntøm nav D'naa nna 1 ? noao'jii 1 ? ointø 'na 
. R, = 400,, s'n a'a':on innuam, = 1,, ny n'naa mna 1 ? tøioan noaotø ltø s?’E? n’u 



1 

400 1 


sin , R, nua matø tøvs? 'tø-opan onrns? ,sm isaa niyas?an 


500,. tø ny n'naa mna? tøv sins? nsn: 
: mryaan tø nsoi: ntøo m's: 



pa run nano rrtø miw uvorn tø O 
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: p*ai .onpnis orra sin trønnnn man orrna ,oa sir 



rtaarfn, R srrr iaaa nrym'a sin 71’jnn. R x trios tu tø py ntcxa? rm' nnoiaa ananyn 

.os ku’ noaotøo nnan® -p ,C itøian nsp mraa mi pi 
.nnoiaa fatø otønyn ns dp’SBi . L EC y L„ tramsn ns o'ma .nssa: rniprrc? sno 

.ions ns o'ssia pi. R x n’rr mm otøan 
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pa nsi nana rryp mmn® nmarn tø O 


nBsuntør 

rapas is tos nu nsom .noanBasa nu noaoVna na ®a®'a tør® n’®aa sin noaianaan 

.is D”pn ’D’asn naa^ 

.noanaas ’asa iTs on'na - o'anr ma’ noaiantøi naman n’yaa ds 
.noaotøi 'asa vtø on'na - o'nna ma' ncniantøn nainan n’yaa os 


R 


R 


TitsoB'n n»a 

.o'iaa tø o'any ’itøa'a ®a®nn .'tørtan baya sin tiooo’ii n®a 

: san nayaa laiana 



.F-’a E i'3 rnipa *?a tø yiaV Via' C T*aian nxp ,iman tøyoa 
nna tø mis noaotøm na® ,nnpa n'xma® iy inis rmVi ,C i'^ian nsp oy "prntø" sin li'jnn 
.C rmpan tø ’as’yaaiD'a nnr D rnipan tø 'as’saoion® nna ,nsxaa ir rnipa® yana .0 

: o”pn’ ia*7 

•( K = Kc ) Kc 11:71 1,5 nna'a 717,1 ^ Tun 'ay nnan 
•( K, = v cf ) Rcf 13jn ' 7 * nna 1 ? nnr R x naan tø nnan 
.(noaotøn pro*a tøona s*a onrn tø) R x mn tø onp nnr R run tø Dnm 

. R Ch - naan tø onp nnr R EC mn tø Dnm 



: P 1 ? 


l t R = liRsc 


A - hKh 

: tøpai ,msn®an ns p’ana 


R 

R EC 

K 



iD'ainnnn onaan ontø nnr o'ai-tøn maan orr 


pa nsi pna irtøa mma® nnan tø © 
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.mi Vs roro nVVion Vs? nnan Va pVi ,pso sV sin p ,0 sin Vapn Vs nnan ,’iiissnn sna 

.'Va’opa roro mn Vs cnrn ,m asaa 

R , C , 

JWWVl 



.Vapn Vis ’iam mVV ,mn yrr .Vapn Ve? ’Vsaisn mVna o'isoa masa naena nVVion 
.nna mno e?' mn Vs iai .Via l’Vs nnan ,mr isdi sims Vaai psoi Vapn 

.]so: Vapne? Vaa nmoi iVin mn Vs ontn ,pV 
.pos” Visaa tnrm .D’isoa nnv -pisan sV nVVion ,'aion lansV iso: Vapn mssa 
.Vapn Vs ny nVVion Ve? nnan Va pVi ,0 mm mn Vs nnan 



Q-V c -C : nnoiia pro rom Vapn Vs lsoan 
Insol o'Vapno? nnsV - Visan Vis anm asaa np'sa risro ,Q’aVie?a D’Visa mmia 




R 2 = 20 o 
^AAAAA 


C, =3, 


X 

: mn 'bræm bwm 


C 2 =6 f 


e =5, 


.narmn nansane? nnsV ,Vap Va Vs jsoani nnan ns ssa 


125 


pa nsi -p-» irs 1 ? mnoo miam Pa © 


as? a^iwa a^aya pi s 


p iaa .n'Vaisn mims misV iaai .o'isoaa isonV o'Vnoan ,D’Vapn ns manV maV 

.D'm aaina D'VVian .ais’ om 'Visa nroV maV 
.D’Vap oli D'm di D’VVian ,0’Visa 3 ’ami ,iVs o' 3 'an 'lis pa aVe?i ni pnoa 
.n'Vaemn roinisn nmisV Vapn Ve? nnann ns VsiV sin ,nra aiVnsa mnnnn ms 
.nnan nnVe? nVVione? D”Vae?n DTTsaa is ,Vac?n mpoon irnn laVia 
,Visaa D’mV n'Vaisn n’inis pooVi .msiVn nWio iaa e?ae?V Via' .isoie? nnsV Vapn 

.mpona sV nVViom nnpaa 
.D'Vapi D'm D'VVian ,D'Visa mn'ia D'nian nnnpsn ns naVi pe?snn aVtsa 
.nVVioi m mssasa Vapn ni’soV isae?a insn - o’inra D’Visa ’ie?a tparo 'itsn aVua 

.m Vs nsoaa Vapn npmsV isaisa nnsm 


B'aVnsa o'Vssts mn': 

.nnnps 2 panV e?' .amn D'Vap ds aVie?a Visa nroV 'ia 
.0 on'Vs nnam .D'iiso sV a'Vapn ,nama Visamsa ,'iiissnn sina : pissn pnps 
.0 n’n' , 0 'ssai an vVs rosn Vs Din .roso: D'Vapm as''na Visane? nnsV : ne? pnps 

: san paisnn Visan Vs Vano: 



’ia'n mVV .nVViom mn yn .Vapn Ve? 'Vsae?n mVna D'isoa naisia nVVione? ,sin -VVan p'snn 

.Vapn Ve? 
y 

I = — : anis pin nntsa aenn’ mn yn nVVion naisiais D’isoan nm 
R 

.Visaa D'apnn Vs D’nna.n pva ns D’ir’a mpa D'asn D'snn 
.Vapm mn Vs pVnna nVVion Ve? nnan .D'nnan pin 'oV 


pa rwi p-io ivjp imiais nnam Pa © 
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3 KS11T 


*:=9 q 

AAAAAA 


*,=6„ 

AAAAAA 

c, 

II 

r— 

_n 

ii 

o 

■n 




e =30,. 


: Kan ’ba®nn bison ivu 


.narmn nonson® muh ,bap bo bs isnoni nnon ns kxd 


Tinne 

Tayb mio bibon ®’ oorb m ,0’nun rn onr orirb yvn- ,usoi oPapm arm bison® -irwb 

.bapa mbpnn Kbb laon 
.om wik on'bs onr p ,-noa onainn onun 

: ton bip®n nun 

RtoioI = R{ + Æ, 
^Tolal =6 + 9 = 15 n 

:V -IR nnoina bapn' bip®n mn bs om pbi ,nbbion nnn ton bip®n nun bs nnon 

30 = 15/ 

' = 2, 

.tu ba bs om 01 rn 
: nvr mun bs ruinn 


V 2 =\Z r 

l> = 2. 
*:=9 0 


K, =2-9 = 18, 



y*. = /*, 

y*, =2-6 = 12, 
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pi niti nana vrsb nrrrø nnan ba © 


■pine 


AaAa 


.bisna Dit rrcr Kb ,D'nxn rn' o'bapm arm nansnn n®Ka 

.0 rn' Dnun bs D'nnnn ,pb 

^vv\a!A 


C 2 =6 f 



C, =3, 



e =5. 


.0 n’n’ rbs isuon m® itcn .0 nn’ Kin oi rbs nnnn pbi, R ; nub bmpoa nainn C, bapn 
nnn ,omnn pin mb® nn ,R,,C,, C 2 ommim nbbiono aarnnn .pnnnn bison bsbano: ok 

.ibbn ornonn n®ib® bs D’nnnn oiaob nm nmb a"n nbbion 

.0 Kin R t nun bs nnnn 
.0 Kin C, bapn bs nnnn 
.(5,.) nbbion nno ba nK bapn C 2 bapn ,pb 
0 = C ■ V : nnoun nntsa a®in' Tbs isonn 

0 = 6-5 = 


R, = 20 o 

_AAAAAA_ 
0 = 0 
v = o 


30, 


0 = 30 c 
V = 5 y 


1 

AAAAAA 

J 







CO 

II 

IS* 


pa nto nana rryb mmo® nnan ba © 
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lap Iw njmBi nrro 

.ax”na 'latynn layanw to ,i:roaa pnsnnl in porn! lapi npilty ,pm ityaa ppyn: 


_AAAAAA_ 






£ 



nj'ins 1 m?» 

: Nan maomn liyan ly lanæ 


•lsrao vly i'n p,0 xm lapn ly nnan ’irømn mi 


/„ = — mm vly mn pli,nation nna nx lap’ mm .nmnan pin pi 
R 

.0 mm uin ly mini ,mn in o'iyaa inv nasr xl ,na'r nanyam praj laprrøa 

.0 nm- in- ly nnam .nllion nna rrrr lapn ly nnan 

.o’ioa iar icwa O- 1 ? to /„ = —-o iyn mm 

R 

!ny?ion nna 1 ? nwi ,srop -iku: nmo '*npm mi DTinon nrvm “pnnzi 


Vc + V R =e 


: Nm pm 1® mxpjisa mm napn m mNnan nnoim 

I = I 0 e RC 

.intyla t iar -iayty nnxl mia mm xm / 
.0 nn lapn ly nnam pcan la ,’jrømn yma mm xm /„ 


/„ = — : nm’ pityxm mm Tty 
R 

.(nntpa nai) / xin mm la ynl ry, /„ nm mm la yna "ny® iam pno xin t 
.(np’oanaai npppa omi trona’® ni iDcal) 2.718... naoan nx jx” an yiap xm e 

'w napnn pi -pa ly "olity" m -py .lapn Itp lia'pa nm lt? nmmnn nloaa nx ix"a RC 
RC nloaon nx pol nm .‘ni mm 'w napnn pi ,mv ‘ni ximp laa .lama mm 

.(nn;z?a mal) 'lam yiap" nxnp: xmi ,(ixo) r n-mm mxa 
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yi: nxi -pro irs7 nma® nman io © 


,R, ,C, ,C 2 Damni nlliona aanan ,rinnnn liyan ly Itpal lano: ox .omnan pin pi 

.iHn D’amm nmlc» ly nnal nnr mml a”n nllion nna 
30-12 = 18,. : mm o-lapn ’i© ly nnan pli .nllion ninrø 30,. iina 12,. npl R, nm 

R 2 mm : C, ,C 2 mlapnai R 2 nna oonan .p’lyn loyan ly lonoi ax ,nxi mini oi in’i) 

.(omly nnal nnr rly nnan pli , 0 ’lapn rnh Ippaa -taina 


*;=9 n 

AAAAAA 


*,=6 n 
_AAAAAA- 

c, 

y*,=™r p 

= 3, C f 

► 

6, 

y,, = 12 , “i 

^=18.' 

41- 



e =30, 


ix .o’lapn ly p-isa inalty pa .ornra lipum lapn nx'xa ’"y xixal yra lap la ly nnan nx 

.mity lia-pn pto oma iion trlapn ly omnan omt? j?tp nryml 

.C, lapna2 p pp C, lapn 

. C 2 lapn ly rinana 2 p Ini nm' C, lapn ly nnan 


r q =12„ 



ixaai ,18,. xin on’ly D'nnan Diao 


Q = C V : nnoim mrva xxai lap la ly D’iyoan nx 


^=9 n 

AAAAAA 


*.=6„ 

AAAAAA 

Q = 36 c 0 = 3 

V = 12,. V = 6 

C, = 3, C 2 = 

6 c 

V 

6 r 

-1^- 



e =‘30, 


Q,= 12-3= 36 r 

ft = 6-6 = 


36. 


n'n l'ly nnan, C Tolal = 2 F <= —?— = - + - : mn iany .lipty lap D'tpiy lm il: myn) 

c w 3 6 

.(lap la ly praan oi nny, Q Toul = 2 • 18 = 36 c n’n l’ly ]yoan pli, 18,. 


yo nxi pna mi m-na® nmani P © 
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.□'ion pr itsaa .O- 1 ? is /„ = — -a ism Ijyaa mm ,ikd dj 

R 

: nnoun nniK kvi prn ‘ 7 © mspnaa om ro'jrt hk mwian nnoun 

1=1/* 

.fiM iikd lap np-isa tzna'wn 
.min niun la?al mnl Via’ lapn piona lan run 
.røm iwpji ,]so: lapn larpn vr ny la 
.hk cm ,we?la idt -pwa munn ly picna lapn .lacn nposn ansa 
.icnaa inv pr -\vrfr hk mm nai ,1 ytj mvc? naa niv -p ,prn snap n« part vr ,pl 
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pa nw -p-o irs 1 ? nmo«? nnam la © 


: id rorr Kin ,iain Vip nspjiaa oim le? nu amn dk 



.T»m ,t = 0 is ?kd /„ mlnnn iiya rnna oim 
.0 Kl" D1TUP 11KB DIG ail’pa TDll pUB? iy ,pp D"D KU Din ,llU P’SOB I 15PKD 


np'is 1 j»« 

.tjj! ‘rapaa ihik Diana! ,iiyo lap o-npil lau Ijya Kin ,npis Ijya 

: ran iac?nn Ijyan py lano: 



R 

AAAAAA 


D^lcrn D’jyoan pral .uin in yul irruv lapn *?c? 'Isacn min lyc? mmn nuyoan 

.lapn la? uavt min lya? 
.lapn ly ouiroan dk np-rnac? .nllio Ijyaa pxw ma?a hk: 


R 

AAAA/W^ 


V = V 

r C r R 


: ujn ly nnal iatn la nnr lapn ly nnan 


.vis nnan dj iai ,iym ilin lapn ly isroan 
.Ijyaa Dirn dj iai ,0 mm lapn nna ,nay o'uvnn Duyaan la ia?Ka .iai la? loioa 

. V„ -a lapn ly urømn nnan nK pen 



mm run ly rømn Dirn pli ,u:n ly nnan mm dj nr 


pa nm iaia irsl nuurer nnan la © 
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: min ramrøft mim 


I = I„e « 


.nxnimn o'ojxa ’rø bv log -a n’xpno nx VroaV nar pm ,r nx 'mi'? ma7 asaj ox 


: / 0 -n D'siKn 'vs nx arnn p‘7ru 


— = e * c 
lo 

: amrøan 'vs D'osxn 'vs tv wix rysn, In ina'ou ,e croa 75 ; log -a oancaP anaj 


In 


' r 

<'o. 


= \n(e~« c ) 


: xfft nna npinn nx x-sin 1 ? im .oimaftn 'pin 

/ 


In 


'/ N 




«c 


lnt? 


: pVl (e l = e 'D), In e* = 1 ’apvr 

' \<-*o 



: nxaa naisa In 


,A>, 


nx raoa 1 ?!, log., b - log, C = log, 


2 ) 


pra mm*? yva 


In 


' r 

lo 


= ln(/)-ln(/ 0 ) 


/ = -/?C-[ln(/)-ln(/ 0 )] : anoua Vapna 1 ? m’na'/ røia.p 1 ? 
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yo rmc aaaa rrs7 maia® nnata ’n © 


.i aanisaa nx maV D’snu?a anvaa ,’onna vr Taxa Data nnoua uno’um 

.log-a n’xpnsa »lav xia amin ’onnnn yra 


log -a «n»'»n aiau a'apn 
: lognnaian 
log, b : na laio' b 'vs a o'oa Tv log 
b in” "aa" npina a : x , a niyawaa 

: Two 1 ? 

log 2 8 = 3 : ia*7 (2 3 = 8 ’a) 3 x’a aaitwia .8 m” "aa" npina 2 : n»f? laa ai log, 8 
log 4 4 = 1 : la 1 ? (4‘ = 4 'a) I x’a aarøna .4 yi” "an" npma 4: naV? ina ai log 4 4 

: log aio'm aia'n 
l°g u b + log, C = log, (b ■ C) 

log, b - log, C = log, ^ j 

: TsnT 

log, 10 + log, 2.5 = log,(10- 2.5) = log,(25) = 2 
log, 36 - log, 4 = log, ^ j = log, (9) = 2 

: log -T fina aprn nxnn 

log„6 c = C-log,|6) 

: TsdT 

log, 3* = 4 • log, 3 = 41 = 4 
log„ 6 1 = -3 • log 6 6 = -3 • 1 = -3 

: ln irrnn 

. In x mon 1 ? naj , log t x mcna mpaa . e = 2.71 8... xin trs omaw , log xia In a 

: Tisrt> 

\og e e = \ne = l 

log r e’ = lne 5 = 51ne = 5-l = 5 

.D'aaion ansoanwa D’aiBma anvis ,ln-a iniona ainaa o”p patsnaa 

: Tvis'? 

(5 'japi 1.609 npma e = 2.718 nx vTvi ox® ,x’a mynæna) log, 5 = In 5 = 1.609 


VD nxi -pas its 7 nmrø nrora 7 a © 
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R = 400 


o 


C = 500 


uf 


3 KS117 

.rn-xa D’:in: tramm pts .ton nrson Vasaa 









£ =24, 

•lsunV Vmna Vapm, / = 0 sna poaan ns onaio 
? / = 0.1^ nara ,Vapn Vs isoam xua om nm’ na .s 
? Vapn Vs isoan tk nm' na ? pooan jmo sna 3 n Visaa am nno' iai naa iw .a 


■piTIB 

24,. nm' mm te nnam ,0 ion Vapn te nnan ’ppsm sna .s 

24 

/„ = — = 0.06, : mm ’:n?sm am ,pV 
0 400 * 

: ia nsnn Visaa mm nncn: 

I 

<= I = 0.06e 40050410 4 
: a’s:./ = 0.1^ nara Visaa mm ns acn: 


/ = 0.06c' 0 -’ 


01 


/ = 0.06c °- = 0.06c- 0 ’ = 


0.036 


V R = IR = 0.036 -400 = 14.4, : mm 7i:n te nnan 
V c =e-V K =24- 14.4 = 9.6, : mm Vapn te nnan 


Q = C V c = 500-10“ t -9.6 = |4.8 10~ 3 r | : nm' Vapn te isoan 
. I = 0.02 4 naiVa ,3 ’D mm pp' pi naa -pn ran 1 ? nsn .a 


0.02 = 0.06c 02 \:0.06 
j = e^ 

.nKTiwan Vs D-oisn ’rø te ln -n n'spna ns V’sa: 

In(i) = ln(c 0 - 2 ) 

: ln te pna npmn ns s'smV in': .Dn'niVn 'pin pV 

ln (’) =_ oI ln(e) 


135 


in nsi -pna vrs 1 ? nniDO nr»m io O 


s Kam 


R = 12 


n 


C = 20 


uf 


I 




1 



.n'sa D':in: o'3'am ’ans ,san nryon Visaa 
.ponV Vnna Vopm ,posan ns omo 
? / = 1 10^ nara Visaa mm nm’ na .s 
? 1 =0.1, Visaa mm rrn’ pt naa -pn .a 


pine 

6, nm’ min te nnam .0 sin Vapn te nnan ’irøsn sna .s 


/„ = — = 0.5, : nm’ ’iuss-m Dnm ,pV 
: na nsrn Viyaa mm nnoi: 


/ = 0.5e 24 " r * 


/ =0.5c 122010 " 


(10^-a uVsan pVi ,nnoi:a nsnsa tø nnm’a nimV a”n C Via’pn) 
: a’s:. / = 1 • 10’ nara Visaa anrn ns asm: 


10 


-5 


/ =0.5c 24,0 4 = 0.5 c^ mi “ = 


0.48, 


:a's:./ = 0.1. mm nm’ iai naa im nsiV nsn .a 


0.1 = 0.5c 1MV * \: 0.5 

_ I _ 

0.2 = e 24443 

.nsrusan tø D’sisn ’rø Vs log -n n'spro ns V’ssnV B” i ns maV ma 

: ln uia’ots, c o’oa Vs log -a tsantsnV nna: i:s 


ln(0.2) = ln(c 24I ° J ) 
: ln -V fina npmn ns s’sinV in’: onnnVn 'pin nV 

i 


ln(0.2) = - 


ln(e) 


2.4 10 
: pVi ,ln(e) = l p sir 


ln(0.2) =- \ (-2.4 -10 4 ) 

2.4-10 

-2.4 • 10‘ 4 • ln(0.2) = / 

/ = 3.86-10\„ 


yo nm p-\o rrt? nrna? rmam ^ © 
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7 K8117 


_AAAAAA. 


e =220, 



.nrya aiya pra *mn 


.pan 4 ? Vnna Vapm .posan nx D’-mo 
./ = 1,200,« Tin ’sion paana mrb }mi bapnn? yrr 

? t =RC pin ypp ina 


pine 

. 220,. nVron nna rrrr pxi'aaa lyirrø inx 1 ? ^apn 7y ’oion nnan 
•uyaaa yan 1 ? ptr" aapnt? nn ,({? = C-K c ) ’aapn ‘at? nna 1 ? paan pa ibt 1 an' V'V pvaa 

.•Dion nnana yan nrr r^y nnan npxa ,'oon 
V c = -i • 220 = 55,. : n-m Vapn nna nai'ja 

V R =e-V c =220-55 = 165,. : n\Tman nna 

, K 165 , 

/ =-5-=— : avr man *?y mm 

R R 

220 r n-T ipn ‘ay nnam ,0 xw ‘aapn 'n nnan ’rtpxm yna 

/ 0 = : rm’ ’nipx-in om .p 1 ? 

R 

: na n'x-u ?ayaa oarn nnou 


l=he K 

, 165 , , 220 

. / =- i /„ =-a nyn dxi , / = 1,200,« maya® yir 

R R 


: a-S3 


165 220 . 220 


KC 


R R 

1,200 

0.75 = e nc 


\: 


: nxntpan py D’Dixn ':ty ay ln-n rrspra nx 7’yaj 
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pa nxi paa ir? 1 ? nrmw nnan '7a O 


: pVl ,ln(e) = 1 pyn' 



-0.2-ln(j) = / 


/ = 0 . 22 kc 


V, = IR = 0.02 • 400 = 8,. : rm’ tun ly nnan 
V c = £-K„ = 24-8 = 16,. : irn’lapnVynnan 


Q = C-V c = 500-10"* • 16 = 


810 


3 


: rm’ Vapn ly paan 


Q, =8,000 


uC 


- 



1 


R = 200,, / 

AAAAAA I 


j xaan 

.mpa D'nru appm pny ,xan np-non liyaa 

.p-onnl 1-nna lap ni ,posan nx anno 
? t = 0. l^ maya lapn *?y paan tt na 


pine 

O 8 000 

V 0 = — = - = 40 r : ionVapn iv nnon wmayro 

C 2,000 

40 

/. = — = 0 . 2 . : mm posan nrnio nna tna ,pl 
200 

: na nxmn Ijyaa am nnou 


7 = 0 . 2 '« 


04 


1 = o.2-e' 200 ’ 00010 " 


: a’ju. i = 0. 1 ,« maya liyaa tnm nx aiyn: 


O.l 


/= 0.2e 04 = 0.2e~° IS = 


0.156 


K, = //? = 0 . 1 56 • 200 = 3 1 . 1 5 r : rrn 4 man *7y nnan 
V c = V„ =31.15,. : mmlapnly nnan 
: rm’ ’rnpn ly iyaan 


Q = C V c = 2,000-10 -31.15 = 


0.06, 


pa nxi p-io rrsl mma® nnan 7a © 
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nron pns 


.nyirna ottob napon o" is'(o nurun .mrrra nyain wa unan rrr©n 
m© imamen □ ,, i? dk ,D’©inn mroa nyf? in’: xf nxi pua m© wtx nx mxnf in’? x 1 ? 

.må uaa nr’ 1 ?! paa m© inix nx fs:f yr: .nxi naiv 1 ? paa 
m© ix 'fa©rm m©n f©af mim vs fy tran inix nx Tara ,rrr© :©ian ©mm imi 
,noa ©ann© man nx a©nf ufia’ .g xm m©fa mipia n-raan m©© ujmro .nraan 
man nx n©nf ufia' ,E xm napa nnp:a f’aa’nn m©n© uyr©a .it mip:n minca 
asm 1 ? yra pua m© D'ioa urxa n«p dx ,idix vnxn .nup: nmxa rar©a .paa ©arv© 

.mtx imxa rar ox .oarioa D'xm o”?'© ivaa ©arp© man nx 
.D'pfn u©f aman mon x©ua fisun nx pfnf ©' 

.’onan m©n nxi: nra .x 
puan m©n f© oamanyn .a 
mix nx fxf? yiu uro naf: pa nnxfi paan m©n nx nx"f D’ana nf’nn in: nr pnsa 

.ma nnapf tjmb ni© 


’tm» .ttw jnnr 

’anan m©n nx amxna .nyuna trxsari o’araaa nxxwa nnxu© .nvoin n aman m©n 

.yirai fTU fyn mopi niyxaxn 

ojaan 

fa .larun arno mana nyimn optran .ourrapf x ©■■ naina© ,0’oiDxa aama yaaa nu fa 
.aurran fa 1 ? ounaa D’inopfxn .ouniaa xf D'Dim .pub m© inmo nar ,nia tnopfx 
ophob Dunopfxn .ouuiaa craim .onaiyf .ni nx nr o’foaa 0-nxp Dn© opaan nn©m 
.fip© pua m©f D'aanoa .tror nn© opuan nn©n pf i ,pva imxa Dfia 



m©n miopi - ouiaa xf ni: ajuan m©n uiapi - auiaa ni: 

DUippfxn nnrp© punn ,pra imxa Dfia ounopfxn n-urr© 

.nt nx nr o'fuaa .fip© nx uua m©f onanna pfi 
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pa nxi nana rryf nrna© nrorn fa © 


1,200 

ln0.75 = ln(e * ) 

ln 0.75 = -^^ In e 
RC 

ln 0.75 = -^^ \ RC 
RC 

RC ■ ln 0.75 = -1,200 \: In0.75 
-1200 


RC = 


In 0.75 


RC = 4,171.27, 


-a ,-nf nnnn mm -pyn j n'rr mm© ra D-p-oa ir-n ,D-oma d-wm u-n dx© .af o-©f ’xna 
Dy nx©” -mn pfi .mfnnnn iau?a {-a pp nun fy nnan pion ianya yanf po: fapn dx 

,-nfnnnn oanya | omnan .dpi nna 


p nxi -p-ia irsf mus© nmam fa © 
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D’maan nmopi Ve trnva tiu id aeV .nVsaVa aaaa nmpan Vs ornyV VanonV nixa nu 

.pn ’sVa o’iroon nVxai ,nm TinV 
(prnnae pnn an nx m<n lV’xa) X : I 3 1 010 ' r T n TwV oaaie mopi 
(anpnae pnn exe nx enen lV'xa) (•) : *p pio’ * 1 * 1*7 pina xxi'e ud pi 

.nVsaVa aaea ,q*it xeu V’nn tv nsa Vano: 
.(pa’ r 't't: ’sV) pyen pro tu naiaa mm pa’aoe Vasan 
: Visan Vse rrnpi Vaa VisaV p’e’ Tiian men 



8=M 

2nr 


: nxan nnoun 07 o’aena 'anen men Ve Vmn nx 


.[r] nVoaa man pouan men Vtu nx ix-a B 
.[/l] -tsaxa man ,V’na anitn anm nx ix”a / 
.(Dmaaa maj) minn mnpiV V’nna pman nx ix"a r 



nsax ’pVn noa Visa nVoc Ve nrprra man, 4n • 10 7 lanse siap |i 0 


: VeaV 

: / = 4 , dit xjtt n*me ’sionx V’na, r = 20^ prnaa ’anan men 



u 4ti 10~ 7 -4 
2a 0.2 
<9 = 410‘ r 


-napn .nne mm onva dVix .amt vm V’nna r = 20 r „ pmna emanan nnen Ve a’Vnin 

.Visen Vse mipj Vaa VisaV p’e’ 'anan men 
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pa n«i -pie irsV nimop nrom Ta © 


."(S) ’a:io mm"-i ”(N) ’ana pss": D’aap uea p’sixa ,( 0110 ) oinaa nu 
."'anen mm"n praV anaa piaa mm i’an 'anen men napi 



(B mxa leio’) ’anan men mapi 


a'su msxaxa ,*0113 rne nr’V wti 3 Vs naV: ux ,'maxVa isixa ’ana me ir’V ai yra 

.□nr ’xeu 

dit xeii 'Biorx V'n nxi'w ’Biia mw 

.i’Vx anp mxxain nmpiV orra ,nxa inx Vm xin ’sionx V'n 


>nn a'ao ane uvan VisaV p’ea n proa xin ,'siorx V’n *ixre ’oiian men 

.pa’ 7’ Wa ’sV D-xxia Visan Ve ma'on naia nx 
.ma’on naia Vs ms’axa nnnun rnsaxxm ,anrn pioa pa’ v Ve Vmxn nx o’ae 
nunaa msaxxn ,(mrn pro me) nVsn pvaa pa’ r Ve Vmxn nx D'e: dx ,iris Ve xama 

.ni’sa mxinan naiaa 



.l'Vse rnipi Vaa VisaV p'ea rrrr ’annn men nopi pra 


pa nxi na"o iryT m-rø® nmam Va © 
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(jrnV'o) air mna wk b*m -avw njaa nr© 

.•fro -|nnn om 1 ) orm nsn in« y» by rpi'ian Vn xm oiorx b'bo 

jnfr o oa D'n's? mp oiorx b'bo 
>nn --piaa vby ,b*m bv msn inxV nor ran nman n-røn 



ba rosa VrøKm ,oam pioa in msaxxn .pa' r V?a nmn p 01 oPua nmon n-røn pro nx 

.nmon rrrøn pio 

nmon nneo pVi ,nra' srar Vraxn .mota nxinaa ,omn pioa msasxn os b^m nx norn 

.Von noi’ia vby y»n bv nanan msn by ,pa’ pioa nur 


t 


*B 


i 



B = \i. n l : nxan nnoun mrsa oprøm umon n-røn Yro nx 




.b-boi onrn am nx uro / 
bur mrrra ttoi .(rnx ioaa ur doido naa) raon bur ooioon nisos nx ura n 


n = 


N 


: oi urf? in-:,( N) r?s ooiD’Vn nooa bi -pi,( L) V?on ttw sit dx 


: bwnb 

ia omn .ooto’’? N = 50 bin -|o vby rørø ,L = 2„ -pixa oiorx b*?o nxrrø umon n-røn 


: / = 10 ^ bv du 


MrA 




// = K 


L = 2 m , N=50 


143 


pa nxi -pia r rsb nrnt® noarn bi © 



am nxrøu mtana naoa rmrrø røma nma 

.ntanaa nma nrø nrn ran ,om nxrøu noisa naoa 


,Dirn pioa p msasxn ossnrø xi>x ,pa’ v bbi mrsa p oi dojo nman nirøn pio nx 

.uman n-røn pio by soso '?-raxm 
pioa sos' Vraxn .(psrøn pio ru) n-sa nxinaa om pioa pa' t bv nisasxn nx Drøj dx 



.uman rrrøn ino nur nr .«ymo xsr 


: nxan nnoun mrsa oprøm urnen rrrøn ?tu nx 


.naoaa omrn omn nx uro / 
.naoan orm nx is"o R 
.niaoan nsoa nx uro N 


: bwnb 


: 1-5, dit nann omn ,R-\5 cm nom®naoa bur nranoa uman rrrøn 



'sn pr nmui itk ,2-a nxsinn nx D'Vsia in .n’urøn pi by nnx maoa 2 bmb io ib'x) 

.(’sna nxsinn nx D^sia ira ,naoa 


pa nm -pna mma® nrotn bi © 
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•pint) 

.Vpis om nsTsn ,A mipin rn Va urns uiian rrron nopi ns xsai 
."Tina xsm",/, = 3 , dit in onm ,’Vxaisn 'rnn Vs Vnno: 
Tim in nmon Visa rimn mxsai msnsxn ."Tina Krim" .mm rimn r»’ r Vmx nx d-isi 
ucinaa ,nVsa uVa rmn rnaiai ,nr ViyaV p'isa rrrr ,A nnpin ff, uiian mpn ,pV _iwn 

.inn 


B 


JV 

2nr 


: nnoiin mrsa msirr B , unan nnsn mopi Vin 




4r- 10" t -3 
2 ji • 0.4 


= 1.510 6 r 


."Ti 1 ? oinm", I 2 = 4, dit in mim ,’iam rnn is Vanoi 
lim ds nmon Visa limn nixsai msnsxn ."Tf? omn" ,mm pmn fa’ i' Vrux nx o'tsi 
ixinaa ,nVsa uVa imn inaiai ,m VisnV p-tsa mr ,A mipin B : uuan m®n .in 1 ? .risisn 


.irsn 


B = : nnoiin mrsn asirr xm ni fl, uiian misn nupi Vtii 

2 7i r 



g 471 10- 7 -4 
2 2*-0.25 

B 2 = 3.2 *10“* r 
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VO nxi -pt) rrjft nr rm JlTOTn 'n C 


(1073 tan D-DID^ 25 ur) n = — = 25, : rrnn DHWtøi msre« 

w 

: mr innn .V’Van 'ns mian nsn ’iy .pir pma rrn uuan misn 

ff = 471 10-’-25-10 
ff^3.1410 4 r 

.L = 2 m pi xm imix oVix ,’btoi’K xm V’Voms inn nnno r*x: msn 
.y?xn tu« naisV rru ym *sw inrm orms imsaiso ,’Diorx iisiams misa nxr 


pi*m His Vts ■naaan mwn 

.uiia nns imno urr pxn inn 
aras pix man ,x"nnn Vi? spipn mV Vapais ,’psix mm 1 ? pis'? prs uiian nnsn nupi nx 
.ms’na xmis unan mtsn uV mnna xm i'anis ,nnnn nVsa xm nmiia una .i 1 ? 
,x"nrn isns uiian nnsn Ve; poixn mama pi nsoisia nmn ,spipV V’apaa nniian una 

.iVts rimn s’nsm 

.mosn nuipn pmV ,(mrpn) oipa 'inn ima xmts ,-pn irrra unan nnsn Vis ’poixn mmn 

.m iimn x"mm ns Vs rnpa Vnn msn nuna una pV 
. ff„ ’"s pien ,oipaV Dipaa nmisa uiian nnsn Vis ’psixn mmn Vtii 


ff„ = 2.9 10 s r 


: xm iVm Vxns'n 


.uiian una ns'nsa rVx "uiian orvTV .(nrrpn) msm ’sinx’in ’iiosn nuipn : msn 


ixw’ts un .Vipisn unan nnsn nupi nx xisaV is' .una nns Vis nmpa idod oit?’ nsxn 

.mxnn nixamn 


X KS117 

.dit kisii amiorx D’Vm , ns omona ivsn 
. /, = 3 a Vis dit in min ."Tina xsv" mm - ’Vxaisn Vnn 

. /j = 4 A Vis dit m mm ,"tiV omi" mm - ’ian Vnn 
ivsn mxinan ,A nnpm isiin Vipisn unan nnsn nx xsa 



SD nxi -p-o rrsV Tiina® mm 7 a © 
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.A mip 33 oms nonya to 3 



,x -n tsV B, pa mim® jnrb nm *?p> ,npann nnpia ovn 1 ? inxa p-aana ,yro uro dk 

.a polten 

B = — : nnoun mwa nairr S. 03 ian man 7 iopi Vm 
2n r 

„ 4tt 10" 7 -5 

D\ “ 

2n • 0.5 
B, = 2 -\ 0 ~*' t 

."HtV 02333", / 2 = 6 a mr 13 mim .’iam rnn Vy Vane: 
liro ny anion Viya 11103 nixxai myaxxn ."rpV 03333" ,mm 11103 io’ v Vmx nx a'vn 
.3103 iKinaa ,nra’ non inaiai ,nr ViyaV p’aa nm ,A rmpin B, ouen man ,pV ,iroi 



B = — : nnoun mryn Nin ni aairr B, oiian man niopi Vra 
2 nr 

4rt -10~ T -6 
2 ~ 2n 0.3 
B 2 = 410~ 6 7 . 
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PD nxi -p-ra rry7 rmioa nmm O © 


: nVya 0*73 nmn inaiai, B,, B, nnan Va na'rm nyn A rnipia Vipan man 



^TOTAl. - B, + B-, 

Btotal = 1 -5 • 10 -6 + 3.2 • 10 -6 

B T oul= 4 - 7 - 10 ^ 


3 KS 11 T 

.mr Kan o'oioik oPm ’ia noxina noa 
. /, = 5 , Va mr 13 min ,"nina xxr" 13110 - ’Vxaan Vmn 
. /j = 6 ^ 7 a mr 13 min ."ni 1 ? 0333" 13110 - nam Vvm 
non nnxinan ,A mipin nxim Vipan osian man ns xxa 



tnac 

.Vipa nnV nay 3 i ,A mip 33 rn Va nxra o 3 ian man mopi nx xxai 
."nma xxi'n",/, = 5 ^ mr 13 mim ,’Vxaan Voin Vy V 3 riD 3 


pio 713 33 ion Viya pioa nixxai myaxxn ."tpna xxrn" ,mm pion pr r Vrix nx D'a 3 
nxinao ,”pyan pio nu” inaiai ,nr ViyaV p'aa n-rr ,A mip 33 B, onan man ,pV .pyan 

B, .npann mip33 Viyan omV iiixa ,jmo ,p’aan .ins 

: miino ooaaa Vapm Viyan om 

« = V30 J + 40 2 = 50 

C wt 

.03130 mrya aainn ,non n 3 aioan a nnirn 

40 

tga = — 

* 30 

a =53.13’ 



cm 


4 = 5 . 


'*=f. 


P3 njo T 2 TQ m/i m-nou nram *73 © 
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S KSJ17 


."pyam pro ny" /, = 4 Å du nam mm, R = 50 tm norrrø n^»B nana n:w: 
nanan laraa J = 80„ prima sya: si ni, /, = 8 , 'tb? du lam dutb? uiors rn iiro ,p ma 

.nurran 

.mm rsinaa ,«pm mrua D-apiaa rnm nanan 

A= 8 , 



.nanan tama uran mam ns sya 

THJ1B 

.Vip® on^ TOjm ,nanan 'ro mama 'r’nm nanan onyiu? D'uran nnam mupi ns sya: 

,"pycm pra Dy” narna sm nanaa min 
.ntanaa na-ran nmnu? uran mam pra “ry rar ‘misn ,n na:aa pa- r niyass ns out: ds 

: *pn Tin 1 ? sm ’rapnan pran 

•i _S < 



B = — N : nnoin nuya acnrr B. aaan men uopi Vra 
2 R ' 

20.5 

5, = 5.027 10"* r 
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pa nsi -pna irs? ninoo nrom U © 


. .mm nsinaa ,A mipn oura nnty ’rø r'ra’p 

.□nas? Tipun uran mam mupi ns sya: 

B , 

i >—► x 

A 

: □'-ry 1 ? B, nupin ns nrnn pas: 

t 

' B,, =B l cosa = 210 6 cos53.13 = 1.210^ r 

‘B u B ly = B 1 sina = 2-10"*sin53.13 = 1.6-10‘* r 


: sin x nxa ‘ripcn nupin 
B, = B : -B ,, =4-10 - * — 1.2*10 - * = 2.8 -10"* r 
: sin y nm ’ripBm nupin 
*, = *,,=1.610-% 



: sm B totil Vipcm uran mum 
B W ul=Jb , 1 + B; 

Btotu = > /(2.8-I0-‘) 2 +(1.6-I0-‘) S 

*^ t = 3.22 if; 

: sn x-n ny ny ryr Vipum mama? nrim 





1 . 6 - 10 * 

2.810"* 


P = 29.74“ 


yo nio i 2 "ia mfr nmes nrom ‘o O 
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7 K8J17 


.’psix in?!© 7 y rums mm nruiaa ,pxa ona nnnj 
.■pas pva 7 nyoxai .x"nna Tu ’poixn nman muna nyauia onan 


N 



S 


lanaa opianu -p .pxan ona nx d’O’poi ."anya rma" pipa .(n’pT’o) piopx 7 ’ 7 o op’ia 

.nanan its 7 y T^on 

. I = 0.2 A dtt ian 73 W 1 ,(noa 733 □'Dia' 1 ? 53 u') n = 53 , 7 u ooid’T niaux 7 ya T'Ton 

m 

: nvxa nxinaa ,mia pvaT a = 25 ’ 7 b? min pxan ona noio naa nxxina 


N 



S 


.x"nna lyv c pnan mun 7 c- psixn aonn nx xxa 

P 7 J 1 B 

.psx TTP 37 pian van ,x"rm 3 txvu ormn mun 7 ® psixn apnn 
.psx pvaT nyoxa nmo nounn onan , 7 ’ 7 o np x 7 ox ,pT 

.pjna nnu TXi’ 7 ' 7 on 
.pa- t 773 oT yap” uiva 
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P 3 nxi pis rry 7 mnioo miom 7 a © 


.nTya o7a /, = 8, ott 13 mun Tpn 7y Tanoi 

>nn nx aaion 7 iya pipa mxxa: myaxxn .min pipa pa’ r 7 mix nx om?: 
."Tna xxip" niopi Tap: .naoan ona 777 naiy Tiåren na mipia ni TjyaT p'ua 7 ”xi dx 

. B, puan mun pip mr ni 



"Tina xxv" ’Diion 


l 



B 


i - s — : nnonn rniya nuur B. ouan mun mopi 7 to 
2 nr 


4 nl 0 7 -8 
2 tt0.8 


B, = 2 - 10 % 


.dpm nnu 2 naoan tanaa i: 7 a-p 
."HTna xxv" pvaa B, =2 10 % -1 ,"777 7 in 7 ” pipa B, = 5.027 10 % 



: irn’ 7 ipun puan mun 


B total = B \~ B : 

B toui, = 5 . 027 - 10" 6 - 2 - 10 “* 
Bnir.iL = 3.027 10 % 


."pnn 7 in 7 " np’ i:np 


pu nxi 7370 irsT imioo nnsin Ta © 
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■nsaaan man 

ifflrt aman men nx tø:T ir’: nra toT: ,’unan men nru ona mmpan nx inpne nnxT 

: mma tø tnio ae nai .ma 
.unan men -pra nruna D’xyam o^nnpi Duyua o'ennae ma .x 
.'dxb .Tre Tina xya:i ,ant ia mire V*n nw ma .a 


•tsaas rrrw Tina vi Tip: pius Ty ma 

.ma rtø tøs ,njna ni® -pro nruna xsaa vmpi prua nexa 


F = qvB -sina 


: (raitø pin) nxan nnouna Tapna xim ,'Diia ma xnp: m ma 


.(puma Tmi) uraan tø Tyisn unan man nx nra F 

.unan men Ttu nx nra B 
.unan Tren Tina xya:n )yuan Tru nx iru q 
.unan men Tina pman mrna nx iru v 
.unan men Te pran mupiT ivoan tø roman roupi rae rontn x*n a 



.unan mana yseia xin pm,v A -a di idiodi .unan meT ane nrvnnn aun xin vsina 

.unan mana tøa yoer xT vcosa aum 
: xan pixa nnoun Ty TanonT mi 

.unan men 
:TeaT 

.B = 1.5• l(r 5 r (yiap)rrmuna meTina v = 2lO s „ nrrnaayi q = 3 C 'nup: praa 

*oc 


nupiT armnrmanaon xin v 1 nexa .F = q-v ± B 



: nua nxinaa ,a =90' xm unan men nupiT .lsraan nrun pra ra ronm 

.unan meT nTia nar: roman 

-► 

-► 

B 

-► 

-► 
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vo nxi -pna rnrT nrnw mnam U O 


unan men nupi pra tø rar tøuxn .T’Toa onrn praa pm r tø myaxxn nx me: dx 

.T’Ton nyre 

.T’Ton nyre unan men nupi pia’ DeTi ,(mra) pa’ praa rur Tnixn 


N 




men mupia du ,(fi„) x"nna tø ’poix.n unan men aaia di ,xiox nyoeia nuuan unan 

xne Tipen unan men nupi nayT nrayai jiaoia xn iaTi ,B„ T’Ton nyre unan 

."mma" 

N 



B = \i 0 -n-I : nnonna Tapna .T’Ton nyre unan men Tru 

=4n 10~ 7 • 53• 0.2 = 1.332• 10 _5 r 
: na’’pa a nnm 


tga 


B 


TT© 


tg 25 = 


Bu 
1.332 10 
B, 


-5 


B n = 2.86 10~ 5 r 


mena ysein isyaa nunan unan .piya rT Dnr ’xei: dup D’eT nox rrra nenaa ir xain 

.oann ime ua ,poy praa rayn xTi .creian anyre unan 


vo njo -pTQ mft nrnov Dram © 
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TOOU w»rr 


: Kan rnna® prnn iyuan arm® .man pra n« Kxa: 
("Hi 1 ? o:a:’rø ’u:inn nrøn pro nu □nKna "D'op'K"n) 

X X X X X X 

■na^m niyawm .nrman pra oy -ram' ’7-raxn® -p pa- i’ n« Orø: ok .rorømn nurøn p 1 ? 
: Kan rnpa unnaa mm 1 ?apnrø pran .man pra hk yrn rn na ,’minn n-røn pra ny 




Q'uaioo urrø p'am. B n-røn rnupi pra 1 ? v nrman nupi hk aaiu: ok .rrrøn nurøn p 1 ? 

.man unnaa .man praa mm man nyun prai ,røO” man ,ma 
'uran nrøn nupi 1 ? arm nrman apn 2n .nrman nupi 1 ? -pixD ran n’n’ ’uiaan man 
.n'?:ya nsrun naapna .mnnan nupi 1 ? ar: ma røKa© ,irm np’oan mana .inix nr 

.'nuan nrøn -pra nPaya nyi:n ysa- p?aan .p 1 ? 
.nn-ra onæpai jr* 7 Xta nyima anrøpn D’røiaa nar: ,p-nan nyiin nK nn: 1 ? ’ia 


rnViss nyi:n nas nnarn 

.aia'on oim nK jxm R 
.(orø aia'o ysa 1 ? ppm 1 ? npi'rø iain) nrnan iai ns »m T 
.([//-] pna -rnu .n-røa yxaa p , p'?nn n-aia-o naa) aia-on nrrm nK am / 

.p’pan 1 ? u-rø mprøan nrman nK am v 
•([«] 3 rra: .n”rø Va p'p^nn yxaa Dum naa) n-nnm mnnan nK am to 

nsiwi ik) irtim nrutn nmprø pyan rata p'aa mnsn tzrna nrjya nyim yxnan nu 

.(n^Kusnua 

.([^7] -a nrra:) p'pmn ®’iia® nPK-nn nrunn nK am a K 
W=<oR 


to = 2 n f 
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vo nsi -pie irs 1 ? mnaw nnarn P © 


: nn’ iruan w’nrø man .p 1 ? 
F = q v, B 
/=■ = 3-2 10 * 1.5 10 5 

F = % 


. B. v oniupm ’"y cnsrø nrø'a 1 ? n:iKa n’n' i’an man pra 
•piKU mn' poan mirø man .nm nam Kin B,v D-mupm D'ona«? numn /mm® røarn 

."nma rorr" ik "ni 1 ? o:a:" nm 1 ? rf?ia' me:a p^i ,nm nam 1 ? 
: pa om® nKi: .murø naoa ma”p .man pra nK prraa nyf? na 

k no’® 
.pa’ r na rø o’^anon 
.pnan 7® v mnnan pra nK am 'man 
. B -omn nrøn pra ns mam niyasKn 
.lyuan ®ana® F man pip nK mrrø rn na 
ny rra^m myosen .nrman pip oy -ppm Vrurcrø na ,uanu? saana pa* t nK orø: dk 
." nm nm 1 ?" mn’ tapir® pipn .man pra nK imn rn na ,’uuan nrøn pra 



ane'® 

. B nrøn nupi pra 1 ? , v nrman mupi nK o-aaica 
.(piapa V® ppa ik) ma apaioa® aumia 
.man pra ta nna ,(nrio ik nmns) man nyun pra 
,ma D’aaioa uk® ppi:i ,'?”:n røma B nrøn nupi pra 1 ? v nrman nopi nK aaio: dk 

."nm nm 1 ?" pipa n’n' npn .ia 1 ? .nm pin 1 ? o:a”i no" man 

.prn Kin lyuan ny ta m:ia: t?k murø 
iPKxae? prana -pan mn n’n’ .^apnrø man pra n’n’ iyuan dk 


ya run rø -10 irs 1 ? nrnav nrom ta O 
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K KSilT 


nn-naa, B = 0.5 7 rns -o:ia m&P om poan. m = 0.2 gr inoa® q = 2 c poa nsina nrya 

.x-n-rsPorro0 =40" nmT3,v = 400„ 

v = 400 m 

©^S<G)© O © 

? 000000 
O O 0 o o o 

00 0 O © O 

b= 0.5 r 

? prcan Brna® (pra Pro) mon ma .k 
? praan P® aia-on omina .3 
? x-n n-sa nmmn Dyaa poan si” pr naa -pn .: 

pine 
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rrnsn praa msaxxn ,amn praa ymxa Vraxn msxa ,rn' r Vaa nmya aCapa man pip nx 

.man proa m nai .puan 

.am wu a'Piorx amppa aV’n u® B' msxa ,xin pusa nnpa 
.'nna ma but Vm ‘aa p'ai ,uwn ‘ay maa nTB nxr “am ‘aa ,m nnpaa 

pip imxa am nna ann® .d'pioj'x a , 'appa B'V'r u® 

on'a Tirø Vni ibtip "piorx" .rnata) L xin ann mx aa -pix® .a’Piorx □'Vm ub auvu 

.(L aamxB nara nmno ir px pVi .‘am'a maryan nmpC 
.n'asn p'aa p ai ,/, Cxaeaai .n'aya p'aa I, am amr uam Vma 

.d xm aC-mn pa pnnnn 


>L 


d 


q - E»L nnoun p'a -oun m® ppo nyp uam amn 

2 nr 

^ _ Foh_ > v 7l032?n >,, nn >,y njun ntB ny^n xm ,onoa 

2 nd 

nisasxn, /, arnn praa pa’ r Vtux nx a-eu ax) "nana xsv" n-m '‘axasm ’amn ‘ay nrcn pva 
.("nmn xxi’" praa xin ,Cra®n arnn mtxa ‘ajyn'a p’Bam ,unm ‘arnn a s ao ‘ajya mnxr 

. B , m:in nmsa xxaa xmi, /, am amr 'axaem rna 
.F = / B L siaa nnoun p'a mua ma but xm p'a 


yu nxi nano irsa niniae? ni*um aa O 
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K K»»17 


.073111 to ’Pnn ,rn pru 
.r^s ariai ,rr?ya pioa B = 5 T ona m» Tina sxa: Pnn 

,-psna a = 8° /ma noio sin ,*7'ro dit tronTa nysa 
,k = 0.2 te sn 'rnn noa niooirø sir 



.Voin n"oo pro ns irxa ism >na mm pro *?y jrnrrro tf?nn .s 

>nn ^y mma Droin T>iy .a 
>na ramme? Dirn “mi ns sxa .1 



pine 

: san pisa ioy tanon irxn ns aaim .s 
."pTI -pn '7 0333 " ditto oPm 
.rfrya pioa onnn nron 


pa, B Tman nron praa niyaxsn nsi, / oim praa Viusn ns oro: os - pa' t Wa o 1 ? 

.'mian man pro o: nro ,pa' pioa rnnn rn 

: pa nsn" 'rnn ’ry mman aroin .a 



.nro’ 73U0 ma ariia ’mn 
.a miira oPann 2 mmna ns m Pm 
.noa 'D?a mg naroan ma '"y Trøn Pnn 
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pa ran -p-o ITV 1 ? rn-nos? nnan o O 


Psaæn 'rnn 'n mron pio. B, = -^ L ©uro .Psaem Ton “ry ona mro tro sin , 010 a 

2 nd 


‘r-Tin aoo 'iiya nnsv niyaxsn,/, Din pioa pa’ r 77i:s ns oroi ds) "Tina sårr" nor 

.("Tina ssv" pioa sin Psauor 'ran nrsa Tiyal proam ,’jaoi 
nnoun ©■? oma ma cnr sin p 1 ?. B, oma nroa sxa: sim, I 2 dit out Psaaoi Pna 





)L 




F -^LL. L 

' 2s d L 


: pa’ t V?a 07 nor man pio 

.'naro pioa noin r-n «pi, 5, ’oaian nron pioa myassn ns, /, om pioa imisn ns Dro: 


.nasas 1 piaa man pi 

'ro roPwn pinn o 1 ? o ,iaa tits ps oPs parn 'rnn amro man ns nnP pr: navr loisa 
’iy man inis ns urP a”n Psatyn 'rnn ,n”m ma Psazm rnn *?y ir ’iai 'rnn ds ,pon 

,-psnn pioa oaoi rnn 



: p dj iaivro ,(ni'a’) mon ma sin di cut ’ian Pnn .p 1 ? 


nr D’nn ran ,(Vna imsa spin is'?) oonia D’inoa dit ona Diiro oP”n ’«ro ,sn nipoan 


.nr ns 


pa nm -p-o rrsl fimav imam P © 
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T«m» 

.annaa ourroa oo-ma nnrt omm røn pTi ,nt ns nr nmn o’T’mn .s 

. 7, -T -pcnn rmaa nnr I 2 mm 

: san n-xa nsinaa ,nms aaio: pT .ms proa mTy TanonT n'rr itu ,roman ns nruT ma .2 



.’V? ou:" / 2 uam Tma mm ,”Tma ser" 7, ’Tsaen Tma mm 

B = : nnoua pn: uam Tmn Ty ’Tsaen Tmn nxve oiian men 

2 nr 

: nP’mn ro pman ns nTmn sxa: 



: sin 'Mm Tmn Ty ’Tsaen Tmn nxi'e mium men 

R 

1 2n (2x) 

B 4rt -10~ 7 -500 
1 271-0.07 

fl,«1.43-l6~ S r 

Tura nrtrp niyaxsn . 7, mm 11103 T-rasn ns tran .fa' r> TTaa Tapm uman men 1110 

.nTya mTa mm uen Tmn Ty nT TiyaT p’ean ."iiyen pro tu" 
.nTya oTa fi, ’onan men ns eum uen Tmn ,pT 

inu .nmrr np mm 1 ? am nr o ,rm Tnoa mm, 7, mm Tya Tmn Ty Tyoian, F x man .1 
men iiraa niyaxsn nsi, I 2 mm pioa T-rusn ns D-e: ds - lur m TTa o 1 ? m nsr mmT 

.rnuan man jrro 01 nie .ra’ pvaa nmn to «p ,fi, muan 
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pa nsi pna vrsT jrmae ninam Ta O 


: o"pna pTi ,Tpea ovea Tmn o 
F = 2T sina : ’poisn mxa 
mg = 2T cosa : o:sn mxa 
: Tap: msnean ns p'Tn: ds 


F 

— = iga 
mg 


.m = Xx sm Tmn Ta noa pTi ,X sm noa Taa Tmn noa. x sin Tmn -pise nul 

F = IBx sin 90 : mm 7mn emae muan man 


: *7apai nmnsn nsneaa nTs omo-a aun 

IBx 


Xxg 


= tga 


IB 

t—= '«« 


51 


0 . 2-10 


= 7g8 


7 = 0.056 


asajiT 

ue Ty ms Ta nmTn D’Tmn. L = 1„ sin Dna Tns Ta -pise ,Dmiors o’Tm ue ouin: 

• d = 40^ wn Din 173 in« .Dunn 
. m = 0.4 1|t sm Tm Ta noa . I 2 am mu uen Tmai, 7, = 500,, du dut -ms Tma 

.nra nr a =10' noira o’Tmn a-eno: ,-pa nsxina 



? uen Tma I 2 mm dut pip nrsT .s 
.uen Tmn Ty /, Dim Tya Tmn mere ,(proi Tru) m:wn men ns sua .a 
.uen Tmn Ty, 7, anm Tya Tmn Tosae ,mnan man Tru ns 7, mysasa saa .1 

,/j anmnssi-a .t 


ya nsi -p-® irsT m-nae ninam Ta © 
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i KI 9 A 17 


.n'rva 'D 7 D / dit in mim ,’siorx rn liru 



? mooan 'tb? irtaavm moam 5 r?xn ‘tv ’Diorxn 7 'nn ■nrrø ,(Tivai “itu) man msn ma .x 
mooan 7® irtrovni mon-n v7xn Tv -oioo-xn ’mn nxi-E? ,(prai ‘tto) -monn man nx xxa .a 
.ooxna maoan 'rer nnnnnm noi-'rvn v'rxn ’rv Vipcn -coann man yna naon .1 

? mooan mma-røv VipBm man ina .7 


truiB 

pvaa m- mvaxxn ,’oiorxn ‘rma mim ra praa 'maxn nx d-b?j nx ,ra- t Vra 'd't .x 
."nm Tin'T" mm mopm lira .mooan nrxa i-'rx p-rca Tam oxu 70 ,‘tisb 

.mooan *rn? n^xaivn v'rxn ‘tv -oooan mwn xin B, 
.maoan ‘tb? moam vi>xn ‘tv 'anen msm xin S, 



F, xin m’rxnum v’rxn ‘tv man .3 

nroan mam pvaa mvaxxn .(noa'r) mm pi-aa Vroxn : ra' 7' Vra ’s't n'm man pi-a 

.-ooann man pro oa nrc’ - nro' noio 7'n pai .("pin Tin 1 ?") 
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pa nxi -p-« rrs 7 rnrac nnain 7 a © 


: man ‘tto nx aisro 




+F, 


/; = / 2 a;Lsin90 
/=; = /, 1.43 -10 3 1 1 
7J = 1.4310‘ 3 / 2 


: -oa-n ’rnn 7v mma o-Bnn vxaa .7 
.ro’ pvaa F t -oooan man nx arona Vnn 
. mg nanvan ma ,n v noa'r n?no Vnn 
.27 pv mmnaa trtnnn -:b? ’"v nnaa 7-nn 


anroi ,'aoxm -poixn tx't mrinn ‘ru mmnan ma nx pioa .‘rparn -nnva xxaa 7-nn 

.(0 mn' mman Viparø) nr nx nr froa- n-x 7aa mmanw 
1.43*10" J /j =27sin5 <= F, = 27sin5 : -poixn mxa 


: ‘rapa, 


sina 

cosa 


mg = 27 cos 5 i’aixnTsa 

iga mnta nrv-oi .Von mxnwan ra P'rm ox 

1.43 10 3 / 2 27 sin 5 

mg 27 cos 5 


1,43 -10 3 / 2 
mg 



1.43-10 3 / 2 

- -='gS 

0.410 

rg50.410 

2 1.43 10' 3 

h = 244.7, 


vo nw -p-ra rvt? nrrav nram *73 O 
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man» »"*« :nr*twi jne 


—------------i 

.nttioa rns kV? nna npa rmrt ,’oaian nron Vir: 'm mrrra rna n nr pis 
.D’p'rn 'i® 1 ? sunin ns p^ru .mur® a"so Tip nto nr® npa 
mre? Tina vm o® 'w ,®-io mpo T>f nr® npn mis irw i^nn ns ina’ pøn p?n 
.□'oou onpa 1 ? nyoinn ns '?' 1 ?on 1 ? ornna inrø ,nrny '70 tit pø p'?n .mua 


'Biaa rrrwa v:w eta by rnianan muna a"K3 

. B miia nrol an pi^a, v nrrnaa sn , L pmx® o® nsina -rpsa 

.man omnaø mon ns nnu 

»xxxxxxxxxxxx 
X x X X X x¥x X X X X X 

xx . xxxx l xxx^ xx 

X X ^ >■ x :^r. > x - ? X X 

L 


rn to - 'ouan møn pvaa nwaxsn nsi .nvrnan proa brusn ns o®?! ds ,pa' r Vra 'o? 

. man uno .bsaø proa mm muan mon pbi .ribsas? mnn 
.oian imo n’rsnc’ unn. F = gv ± B mo lø’rr man Tina mama 

.(B nman nip 1 ? arie? nnman bar mam sin v ± ,noro) 


^X x X X X X X X X X X X 
X X X X X X 4x X X X X X 


V 



.1®’ -ran mops' o'iyoai ,man bø bsaø isa naor n”ai'n D’iyoa ,ioa nssmo 


B 


XXXXXXXXXXXX 
X X X X X X^X X X X X X 
X X X X X xlx X X X X x 

0/+y ... . r-~3 ). 
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po nsi tots irs 1 ? nrnos? nron bo © 


pro 1 ? ax'i. B, sin mby muan mørn, d nons ,naa mbo 4/ sin mbxaøn ybxn by Ditn 
4 / : mm mon bro ,pb .mm 

F, = 4IB r d 

F^AI.SlL.d 



2nd 


B , 



. Fj sin miam ybxn by mon 

'ouan nron pvoa msoaei .(nbyab) mm pi’oa Vrosn: pa* v bbo ®b mm mon pip 

.’puan npn pro ni mø - nbrøø nno m toi ,("nin Tin 1 ?") 
pi’o 1 ? ar: ,Bj sin mby 'aren mørn ,d noms ,nbya 'obo 4/ sin n’ia'n ybxn by mm 

: mn' mon bro ,pb .mm 
F 2 =AI-B 1 -d 
Mo / 


F, = 4/ ■ 


And 


■d 



.nmoan by ni®' d'ttø boo ionya pp nnnnnm ruT-byn ybxn by mnan møn .i 
.noa '070 pa' r V^o 'o 1 ? mm mby mon „urbsn ybxn by na’ioa rnnpi np’i ds 
, n'7ya ®bo nnr mo enm nnnnnn ybxo mos nnoB'on nmpin Dbis 
.ibs mybx 'ry *?ipc7 mo ørin s 1 ? nmoan p 1 ? .nt ns ni ompa nbs mmo 

4 4/ 


F, ’ 


’Jh 






.n’^saem n'iam my'rsna pn yapi nmoan 'ry ‘ripom mon .7 

: mm ionyi ,pa’ proa mn’ 'ripcn 


TOTAL 


TOTAL 


=f,-f 2 

_ 2 m ./ 2 H „/ 2 _ 


71 


Mo/ 


71 


man nass *?» ns«n K'n® nimon 'o ,na» Vy jro»n s 1 ? n’rirb nmoan : nmm 


!!!iOBsn' 


TD nio mm rry7 mw mmn ® © 
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: san pind Vyran nx nxn 1 ? røn 



: nir Visaa Dnrn 
z = IR 




tt .mata poonn) P = I 2 R ’dV mn “ny manan poonn nx ayrf? røm .Vytaa nni .nidn uVa’p 

.(n"rø *?a nya nnranan mn»n 
Ina tpanarøV Var nyn® na .nxm nonixn dn rp®n? a M n intrøa onix 


man Vs nnena® mwnan man 

. F = IBL sina n®pn ’dV ma y*n Vsdid .maa ant nr: n®xa 
.(’onan nn®V anrn to rmn mn ,mara a ) 
rmn rn *p - 'tartan rrrøn pvaa nmxxn jtnt ,onrn proa Vmcn nx orø: dn ,pa’ t VVa ’dV 

.nVxa® mm man Vs nman man pVi ,Vxa® ’DVa 
.man Vy Vrøon mwnan man xnp: nr ma 


xxxxxxxxxxxx# 

X (■' ■•' 'V V 


Jx X X X X x > 

pxxx 

*XXXX) 

[x_4 v < x 


lix XXX 

jxxxxxx) 

flx X X X 

L_: _:_:_:_i_i 

-j 


xxxxxxxxxxxx 



ImmnaV n:i:an pvaa mn nntman man® uVa’p 
Insjr 1 *1103*71 dn’ man .nyn pvaa iV nnrn mm ma y’p®: xV dn ,naiVa 
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70 nm -pm rryV imw ninan Vs © 


.pyen maV nauan pvaa, E ’Va®n nup onsv onsoan 
.poD’n man -pna onyoan nsun ,’ortan maV min®' ’Vatprm man n®xa 

E = v l B <= Eq = qv L B 



ntppna Vapna Diaa nr:® D’Vmrmon ®nsn ,yiap mn •Vatpnn mrøm nnNa 


: Vap:i e = AK , Ax = L røo: 


E = Vl B=— 
Ax 



e =v 1 BL 


. nn®ia a"Na Nip: .oiaa nnana® e o'VmrDiDn ®non 
.VmroiDn nVyaa trorn aoyca norm® .nVVio nm l^xa oian dn nxnV irr’a 


i- 

6 


InVVioa ®a®' Diam ,Vy?aa dit Vap: .'Va®n VivaV oian nx nan: dn 


: nNan xarnn rtN nny 

.D’a'Via D'V”n o® va p’Vna oian .-o»a nn®V ar: pvaa v rrrrnaa s:, L lamx® oia 

.to nxwaa ,ny ’"s omra D’nainan 


xxxxxxxxxxxx* 



< y. x x :>’ x 

axxxx 
XXXXX^ 
X X X X X x 

X X X X X x 


x 1X.-X.-X X.X. 




Lt 


X X X X 

X X X X 


£-4v :< 

X X X X 
X X X X 


2 L-& 


v 


xxxxxxxxxxxx 


? nya anrn ina 


pnno 

,e = \BL mn oiaa nnonan a"Nan 
rn *p - 'oyan n-røn pvaa msaxNn nm .mn’nan pvaa Vroxn dn Drø: dn ,pa’ r VVa ’sV 
mn pian mna o’jsoan nsun pra naiVa .nVya 'oVa nm* ’o:ian man pVi ,nVya 'DVa nmn 

.nVya ’DVa Dnrn dn rr oiaa nrrø a"Nan ,pV .nVsaV 


pa nm pna rr»V mmatr nrarn P © 
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K KSS17 


TIT03 B = 0.2 t sin pjjan m©n la nisa ,nra’ v = 40 „ mmnaa y3,1 = 50 c „ vnxv oia 

.itoj omsn ’ 2 ©a omra Dnainan .dp^ib o’7"n 'j© fa p^na oian ."qina urr" 

. R, = 40 n 'ian mm, R, = 10 o 'bnmr\ nsa 


s~\ /7\ 


0 


0 ø © ( 

„^© S o ojL 
:© ø © Grlr 

o ø © < 

- • . . . > 




O 0 o 

©øø 
0^)0 
o o o 


T* 


-t—T 


* 


.(fim Vro) aiaa nnr© mm ns ssa .s 
? (prai Vru) oian 'iv nnonan m©ian man ma .a 
? nra’ nyiap mmnaa vir ias oian© na .'ryon 1 ? et© ’Tcrrn man ina .i 

.‘rana nrruxn psa ns pna .7 

•pme 

: sin Diaa nnonan a”san .s 
e = vBL = 40 • 0.2 • 0.5 = 4,. 

rn na - paan m©n froa myaxsn nsi .nimnan praa Vmsn ns n-©i ds ,f a- t ‘aho p 1 ? 
sin Dian nna D’jycan nvion pip nai’ja .noa ’o'ia mm ’onan man pVi ,naa ’o^a mnn 

.noa 1 ? 

.noa '07a oun ns irr Diaa mm© a"san p 1 ? 


•J 


i (•) 0 ø 0 


• • •) 0 ( 

rp 

• ti 

O © øl 

►© 0 © O ( 

• 11 

0 0 0! 

;© © © 0( 

• 11 

0*6 O; 

|0 0 0 O ( 

• M 

iØ 0 Øl 


R- 


* . . tf . 


it ø 3, ø - ø - ø" 
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vo nxi Tang itv 1 ? jirrnw ni73m P O 


Bian *?» '?»Bian wnn man 

i 1 ? njua 7 s ,m©ian ma 1 ? l^roa rmn mm ma rpsm 1 ? ©’ .onr? 7 ’©n' ^jyaa trim© na 

.ninap mrnnaa vcf? 7 ’©a'i ,?p©a nv©a mm Dian ,ir misa .invaa 


xxxxxxxxxxxxJ 

X 


K X X X X X ^ 

dx: v y y 

!x X X X X X > 

P- XXX 

“X X X X x x > 

-* v r , 

Cr 

x x 

jx X X X X x > 

xxxx 

IX X X X X X > 

4 • 


lrn 


XXXXXXXXXXXX 


: nanyaa mroxn psa ns prna 
, vBL 

I =— : sin “?jyaa mm 
R 

v 2 B 2 L 2 

.(nm© ‘Ta nnranan rnimsn ir poon) p=i 2 r = -: sin mn 'tv rannan poonn 


U = Pi = 


v 2 B 2 L 2 


: I pr maya run ^y nnranan maurer 


= I BL sin 90 = 


vB 2 L 2 

R 


: sm Dian *?y nnn m©ian man 


= 


’B 2 l? 


R 


: m©ian ma 1 ? naan pvaa oian “?y ryon 1 ? ©'© ’rtrnn man 


("Jirnn man ^yo nams 1 ?© -pm dj ir ) x = vt : t ian oian n©y© fnn 


W = F^ -x = F..„ vl = 


v 2 B 2 L 2 


: I ian ’jirnn man rp©n© rniayn 


,’jirnn man yp©n© rniay 1 ? nnr ,7jjn ?y nnna© n’jrnsn !D”pna ps ni'jmsn psa 


pa nsi pna irs? mma© mnan P © 
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: xm ansin Vy nnnsn psonn .7 
P = I?R i+ I 2 i R 2 
P = 0A 2 -10 + 0.1 2 -40 

P = 2 , 


.nme Van D-raan Vy nninnnn mamxn it psonn 


1/ = P-/ = \2i\: t pr maya troan Vy nntnnan mamxn 
.(’jimn man Vys namxVe -pm di n) x = vt = 40/ : t prn man neye ttto 
W = F.-. ■ x = 0.05 -40/= [2/1 : t pn ’aismn man srpene nmnyn 


!D"pna px nvnaxn irxa 
mimn man ypene rrnnyV nnr .anian Vy manne mamxn 


a X8J17 

."nma Km'"proa B = 0.5 r xwpaaann-røn inmrxa,nap’ v = 8 - nimnaayrøma vira 

MC 

.Drrra a = 60‘ nmr tran ,inx nspa nmra Dnaman p-a’Via o^n ’ae va p'Vna man 

.X =2 n xm man 'a'aia nanyaa □ , V ,, nn 'aa 'an? nrmnnn mmsx 

m 

.crV"an *aw mama nmpan man rm, / = 0 yanne yrp 



O 

o 
o 

o o o 


./ pt maya ,tnt onr pe man inx nx xsa .x 
./ pr maya nanyan nnaann nx xsa .3 
? ptn Ve nppaisa .Vayaa omrø (prai Vma) om ina .a 
? nap’ nyiap nrvnaa ym px mane ma ,Vt?d nV erø ’irmn nian ina .7 
? nraranne mamxn nx psoa p ? Vayaa manen psonn ina .n 
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på nxi -pia irvV mmoE? ninan Va O 


: xan pixn Vayan nx nxnV yva 






- 

**r 

◄- 

£ / 2 

.e 

ø • o O dj 

© © © o q| 
0 0 

o © o o øj 

0 00 
00 o 
©& © 
i© o o 

1 • j . • . '. • ) 


r 2 


. e Ve nna Bram pVi ,a"xaV Vppaa naina naa Va 

/, = — = — = 0.4 

1 B, 10 * 

I 2 = — = — = 0.l A 

2 R 2 40 


R- 


/„/j Dpnrn dpo xm maa min 
/ = /,+/ 2 =0.4+0.! = 


0.5 


: mm oiaa nnsnan meian man .a 

=/BZ. sin 90 
F._. =0.5 0.2 0.5 


F__ =0.05 


N 


fp - paaan men pron myasxn nxi ,maa Din proa Vmaxn nx nrøa dx ,tp’ t VVa *sV 
.(nirrnsi iiip naa) nVxae mm man Vy meian ’oaaan man pVi ,Vxae pVa mnn m 

.Vpea mrøa nvnV iV DinaV e' ,nypp nrvnaa yiaV -pen' mane *73 .a 
.vVx Tilvan -raiaa ix ,mepn maV iVmaa rmtn mm ma vVy VpsnV e 1 ,pV 



.nap’ mm -aismn man pip 



Trø nxi pd rryV m-nasr uvorn Va © 
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: »an pisa Vison ns nsnV yn 



: mm ron Vs min 


R 

j _ 55.424/ 
75.713 1 
1 = 0.732 A 


liatn ns runens man -pise? nrwV ,siap Vtu sr oiaa om 

: mm oiaa nnonnn me?mn man .7 



= I BL sin 90 
= 0.732-0.5-13.856/ 
= 5.07/ 


na - ’tman n-nsn pvaa msassn nsi ,oiaa om rmaa Vnisn ns o-eu ds ,ra* r VVa pV 
.(mmnan pio nu) n7sac? mm oian Vs menan tinan man pVi ,Vsae? 'oVa nnn rn 
.Vpe?a mnsa nimV V? rnuV er ,nyiap mmnaa yuV tw mane? na 
.urraa vVs nsua is,menan maV iVmia nntn uirn ma l’Vs V’vsnV er ,pV 



.nra’ mm uirnn man pva 
: sin -run Vs otanan paonn .n 
P = I 2 R 

P = 0.732 2 -75.713/ 

P = 40,569/ 

•lam Ve- mxpnaa nne?a nt Vunna paonn 
.Visaa nraianae' mvusn ns psoai ,nmas nyae? nt sin uirnn man 
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pr nxi -p-« rrsV mma® ninrrn Tr © 


0 0 0 0 0,0 Q-'Ø 
0 B 0 O 0 G 
0 0 00 
o o d 

© OG 

0 0 : 


0 0 0 
0 0® 


■pine 

vi sin man Dtpnne? paisn pman .s 
.nnit ner e?Vie?a Vapna 
Dian -pis 


L 

lga= — 
vt 


L = lga-vt 
L = tg60St 
Il = 13.856/1 

: sin e?7ie?an m-n tiis .a 


vi 

cosa = — 
x 


vi 


X = 


cosa 

8 / 

x = - 

cos 60 

* = 16/ 


8/ +16/ + 13.856/ = 37.856/ : sin (Dian Wia) nansaa o , V T ’nn Va tik 

X = 2 n : sm noa VaV nansan mnunn 


R = 2 • 37.856/ = |75.713/| : S’n nansan Va Ve? mninnn ,pV 

: sin Diaa nnanan a"san .a 
e = vBL 

e =8-0.5-13.856/ 
s =55.424/ 

rn tp - ’ouan me?n pvaa msassn nsi .nnman irraa Vrasn ns o-en ds ,TTa- t Wa pV 
sin pian nna D'isoan nsun liva naiVa .noa pVa mm ’onan man pVi ,noa -aVa mnn 

.noaV 

.naa pVa Dntn ns jrr oiaa nsuu a"san pV 

O G O 0 0,0 Ø'O 
©*© O O O 

O O O øJøO O 



Thd n*o -p-io mfr m-nap nmam ^ © 
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W = 0 63 ^- r i *i _ 0.317x, J : eVica noe pV acro 

: i, pr -rosa uirnn man ’"y nypcm miav naa prm nu-uxn pxa np'ia'p 

: sin nt pra man Vya lanxtø pnynn 

Xi=v*. 

: xp ’icrnn man ,n y nyparcro rmayn ,p'p 

W = 0.317 • (8/, ) 2 

W = 20.28/7 

.rua nratannc nu*oxn nmx nx prna utø’p 
!D”pna px mnixn irxa 
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pa nxi -p-o vryp nvmw miam Pa © 


tø nppnoa psonn pc opnå tnrrf? opnx irp .Viyaa rromxn lixa nx opnå irrn iV'x 

.pnynn tø mspnsa mam ,ptn 
.lam ny inrrøa xVx .msnap orx ’rcmn mam Viyaa poonnc dicb nxT 

: pa nxm pin tø mspnaa psonn tu 



nrrr pu nmr Voa ncxa ,?san rnpp p 1 ? .mnax tø nvrrr p ,pr Visa pson tø nvrrr 

.Ti 1 ? nnna nocn ’"y prrn nmx tø pyn nx 'jap 1 ? pu p’ertø 
. i = t, vrt? un t = 0 yna Viyaa nrarannc imxn nx pu tu 1 ? nnna rrocn .pV 


.c'pica noe ,n y ix V-uorx ,B y acn 1 ? pu nr noc 

: eVica nuc pp nem 


^ 4Q.S69,, ,, = |^ 


= 5.07/ : xin uurnn man 


.x = vt : xin / pta man pys lanxtø pnynn 
: xan pixa man nx men 1 ? ni pro .pV 


=5.07-— 

V 

F__. = 5.07- 
8 

*», = 0.634* 

: 33 nxm pnynn tø nutpnsa man nm 



.nmay tø mm’ p ,pnyn Visa ma Ve nrrrp .Vsan inpu? p 1 ? 
.x x pnyn nmx 1 ? man rpene nrayn nx pu hu 1 ? nnna rraen .p 1 ? 

.cpica nac '"y ix Vmarx '"y aenp pu nt noc 


pa nio -p-io iryp m-nae miam Pa © 
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A = vtL sin maian mam naiy nam mioan now ,13*7 


: nvr mainn poem 
ft> = B ■ A ■ sina 
<D = B ■ vi ■ L ■ sin 90 
<D = vBLl 


(1 nr / *t® mnii ,0'yiap an vBL ,rrraa) e = 


: nmæ pin -s 1 ? ,iiqdi 
d<& 


di 


= (vBLt)' = \vBL\ 


Irnipn piD3 unri’ic’ 'so ,oinn 'iv nnsnnn mannn n"« 1 ? nxsinn nnw m uta’p 
.inr mamin monyna nnsnnar mann n"io xixa 1 ? Vma? ,ion ’unxs pina ananya lnnm 

,ii mya mis yfi pin .Viyaa mm pva nx uyap xa rmy .dtix 


r: 1 ? pin 

.'10273 rra>7 numy ,’ona ma? nr’ ^lyna mm 



: iinnn nx mm ,-i3ion nxp yna?i ni 


.marin n”X3 Viyna nnsnnai T33 unn 
.(Vn nocrn nm^D) mioan iinaa? X n man mnnni D'aVn inm oy 
.(noErn Vinn nx l'opn 1 ? naV?a) mionn Tina © ns’^ nxrni ,nr? ■nam oma nxiimy mm 
pi’33 Vnixn nx D'a'i ox .pa' i’ ’jVj 's 1 ? 'a ,oin3 n'jyn 's'ra mm 1 ? am mm ,mp’ ma? ’na 
," t pmn xn'" nrr ’onan niam,mionn -pmai ,mm a'ao i>iyn nnxr myaxxn - mm 

© mm 


R 


tx Axx> 

1 X X X X xfe 


fxxxx 


►v 

i X X X X X > 


X X X X 

1 XXXXX) 

-4--- 

> 

< X X X X 



vt 
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pa run -pna irs 1 ? jrmoB? ninam 'n O 


■nsjann nown 


. Omxa pion nanan poem 


<J> = Æ-/4-sina 


xm ’oiinn noam mim 


,'Oiinn mam "py nx ix”n B 
.'o:mn mam noiy lan noam Vra nx ix”n A 
.noam nx Vonn mam 1 ? ’oiian mam niDpi pa nmm nx mx”n a 




<t> = BA sin 90 


<1> = BA 


. [wb] nan mrn-3 ottio poem nx 


’-TKIKD pin 



: nnoun ’s 1 ? mann n"X3 nnsn' .meVa int pnsa ’oiinn noam nra> ar ne-xa 


.nanyaa nnsnna- mannn n"X3n Vm nx impi ,iatn 's 1 ? «ioum nx mm dx .nm'ia 


: xnm 1 ? 

a'V"n 'la? pa pVnn oian. B rnx mim ma? 1 ? ar: pvaa, v nimnna yi, L lamxa’ oin 
max .nni'a •’pxnam p*?na oian rro t = 0 yna .nvxa nxinna ,m ,M y aura onainnn , 0 ’ 0 ’Vn 

.u* 


y 


R 


J X x_* 

\ X X*X X X > 


X X X X 


c x x x x 

K X X X X x^> 


X X 

V X X X X X ) 


< X X X X 

Ixxxxxi 

« - ■ ■ ■ — 


< X X X X 

y y V. v 


vi 


. vt 'ro 'psix pma man nanr ,i int maya 


yt) nxi -pna rry'? mmoia nmatn V © 
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.6 



ton nr pr pnaa rrranan a"ton pVi 



2 b> ton 0 </< 2 iec oinna inn sis’is 

ICC 


.6=1,, ton nr pr pnoa misian a"ton pVi 



ton 


2 tn < t < 6 in . mnraTunsians 


[»'I 


1 



2 



: op-rø 3-a sro Via’ puan ibisd pratn 
.pn t» nanwB pnan nron .k 
, pm d» ninisa noisn .3 
.prn nit ninisn ’nnan nro 1 ? nuisn ya nnitn .1 
•Itsana mxairra ppnn nx D’m 

p«' t Vra nnrm nnrn prs rtcsa 'as'? m»n 

: D'isixn ’røa Tnta pa’ v ‘r'raa nrim'r pp 
.-oiaan nron nx mism nrøastcn ,cntn nx ism rnixn: x in 
.Dnrn nx prism myasxn Vr’to ,’onan misn nx ism Vraxn : 3 in 

jrmrø ois't nnssi n-ma n tftx .nnno 133 ptt 
.Dpnn ’nisa npnaa pnan mtsn nx tosal p’i .n^isa na "id xairr 1 ? npp dx 

:XTP 

.n-irn nx nrura nurastcn ,'mian misn nr rnixnis cPni 

.nra- n’tr ninan msn 
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pa nxi -pna irs7 nrnast tra P o 


: nsou xain np'i 

. B = B o - 0 . 5 i nnoun p't isn ,nan naiyn piian mtsn .A nnoisis n’iana n-aoa nnra 

.nnioaa Dim pro nx xsa 


xxxxxxxu 

xxxxxxxn 

x 

X X X X x x 

X X 

X 

X X X X X X 

X X 

X 

X X X X X X 

X X 

X 

X X X X X X 

X X 


xxxxxxxxx 


O> = (B„-0.5/) ■ A : nnoip yina n-n- ioisn 
.□nr onn ,nnisp a"XD nsir' pVi ,prn ds runisa iotsn 


: onm pip nx xsni 


.(pp noisn nafra) nnioan irnact X n mas D'psana i np'nn prn ds 
.( noisn na-sfr nunn^i nai'ra) nnioan iina X nnr ns^7 nsm ,nP inn' nnioan nsiips onm 
nx d’pj dx ,pa’ r Vn p't .nra’ onr dis ontn .nnioan 'ns pPsn p*rnn 'tb ,'nsa'r 'ranoi 
wai" rnr puan ntsn nnioan iinai .onm 3'ao ‘risa nmsr msasxn ,Dim pipa ‘mixn 



X dis nsn ."ntT 



xm nntsian a"xanis p’sa oii’an) .e 


.pstsn pra ds nisaa Dinr Dnrn ,pn 
dd> 

— nnona ’idp nP xa prr pin .n-oana nrnaa 
dt 


.inaa nnoun nx nxni dx .no’a ’t 1 ? xian oiran 'tis myaisan .(noisn ninsna pon praa 

.pm 'ns rrspnoa noisn «pi 'va sis’tsn oira nrr rnisian a"xan 

: imsan ’ouan noisn nni 'rs 'ranoi 



pa nio id-o rrs7 mmow man P © 
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THJ1D 

. vt Kin Dion QTpnro t»ikh pmon .x 


0 

-© 

O 

O 

Q 

O 

(•) 

© 

O 0 

o 

0 

G 


( • 1 

o 

© 

o 

o 

a 


O 

o 

o 

O 

o 


-6 

G 


o 

1 • ) 


o 

0 

G 

O 

0 

o 

• 

d. 

vt 

-a 


^0- 




: nvr t tot imD oion jtm 

L 

tga = — 
vt 

L = vttga 

: Kin ffVitfon not? 
„ vM 


5 = 


vtvttga 


S = ^, 2 


: amnan a-anyn ns a’xa 

5 _ 1.2 2 fr53.13 f2 
2 

|s = 0.967 

: rm’ -anan noen pVi .e'jiean naeV -\ma maian men .a 

<t> = BA 
0 = 2.5 0.96 1 2 

0 = 2.4 1 1 


: pin ’dp pen Vui mnan mm meian a"ion .i 


</o 



e=|(2.4/ ; V| = fl8/ 

.Viyan mxunn ns ssa: 
: sin eViean “7C? mm tiis 

vt 

cosa =— 
x 


x- - 

cosa 


vt 

vt + vttga + - 

cosa 


: mm t pi maya eVieaa a-^rnn Vd tus 
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pa nw -pm itv 1 ? nrnne nran ’a © 


.: 3 TH 

,’Duan men ns irurp nwanen ,mrn m Vrasne a^ra 
nnrr niyaxsm .E- 1 ? F-a am yivaa "a-rasn ns bto .EF -2 to pioe ’nnne yop mm 
.nra' mm tinan men ,nanan tana tirsa nrav nuawne 'jjya? p’ea mayj ds .Viya 



,mn lwaa nrøasxn ns a’ea mm inr nu .mbum nyuna cm mine nips Vaae ,sm irsnn 

.s fm ms-ie ma ,paan nren ^y mas’ Vrusm 

s muit 

."Tina sti’" iiroa B = 2.5, sin pman men ia mtsa ,nrn’ v = 1.2 „ nrmaa yie dp iuu 

tec 

.a = 53.13° rm mm ,ms nspa amra D’-ainan .D’a’Vta cr^m ue ra pmna man 

. X = 2 n s , n (uian Vna) nanyaa a'V'nn Va ^e mnunnn nis'ss 

m 

.a'Vmn ae ma’nn rnnpsa man rnn, t = O yanae yir 



0 
O 
O 
© 

O O 0 


. t pr maya nsue .eViean rrae ns sya .s 
? pm 'w msproa pman *pen ina .a 
? pm 'ro mtpnsa ’uyaa amie .(prai Vro) amn ina 


pa nsi mm itjV m-nae nran 'n O 
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.nnioan nm naum noten ns ssa .s 
? pm nte mpiiDa 'jjsaa mine ,(pipi Vni) mm ina .a 
? 'iiyaa trom 7y nnnnate nmisn ns pooa ’a .1 


pnne 

5 = a 1 nnoua pral ,yiap> nnioan note .s 
: nm" ’tman noten pVi .nnioan note 1 ? pisa onan mten 

<t> = BS 
<t> = 2 t 2 a 2 


«I> = 2a 2 / 2 


: iam nft noten Vie nniun mm mteian a"san .a 

</o 


E = 


dl 


E = |(2a 2 / 2 y| = 4a 2 / 

. 4Æ sm nnioan nnirin 
: nvr nmoaa mtn 

4a 2 / 


1 = 


4 R 


a 2 l 


: mm pro ns ssa: 

.(Vil noten nafta) nnioan pnate © n man opnna i oftVin pm ny 
Vrmn ns in??n“? nafta) nnioan nina x nr’ 1 ? nsnn .nr 1 ? urr nmoaa nsimte mm 

.(notea 

mei ds .pa- r V?a ’s 1 ? .rftya 1 ? dit Dte trim ,mioan 7 te ftsaten pnm “?y .Vea 1 ? 'nano: 
rrn' ’onan mten,mioan ninai ,mm 200 '?uia nnyv niyassn ,mm pipa 1 ?Tiisn ns 

X nyrn ,"n^ 0101 " 


O O ©ø© © Øp 

©,; ' ■ 'I 

i) 0 0 0 G 


© 0 
© © © G 0 
0 © 0 0 0 



I 

© 

© © © © 0 0 

.pyten pip ny biyaa onn mm .p 1 ? 

ftiyaa n'imsn ns ypteate ni sm .nintean -onan mten ns ntr-ate mim .1 
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tro nto pro vrv7 nrnote nron P O 


: nmn 'iiyan nnann .p 1 ? 


R = X(vi + vl-iga + vt ) 

cosa 

: D’iinm ns a-s: 

R = 2(1 .21 +1 .21 ■ /g53.13 + - L2 ‘— ) 

cos 53.13 

Z? = 2(1.2/ + 1.6/ + 2/) 

R = 9.6/ 

: nm’ ’iiyaa mm 




!yiap mi lftap 
: unp ns ssa: 



.(Vn noten nafta) teVtean ninate © n mao opnna i opVm iam ay 
.(poten Vmn ns popn 1 ? nafta) te'ntean Tina X ns^ nsnn ,nft iun' 'iiyaa nsir’te Dnm 
pvaa l ?7iisn ns ane: os ,par r Vn 'th p ,noa p'ia la Dint 1 ? amt Dnm ,oian *?y “?ano: ds 
."ni 1 ? op:" nm' muan mten te'ntean misai ,onm apo Visa ninsr myassn - onm 

X nrn 


© © ©o© © 

©I© © ©G 
ØØØØG 
<§Q 0 © G 

©I © © ( 




0 © 0 © O 


3 Kianr 

. a ny’is nmste ,npiam nnioa mim 
B B = 2t 2 : ntepn p 1 ? m:na nnioan-pna onan mten 

| • 

ø .R sm nnioaa sfts 73 nnunn 

0 

© 

0 


yo nm -p-10 mh rn-natz? Tinan ^ © 
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7 KWH 


.nrcurei ion oia rørr ,M totbb .tVid rn nm®s, R = 20„ norm .n^isn nsoo min: 

.nsoon ipmP y-iai 

B = 5, mmn rn® ™ nsnon mrxo ,iis®n pro nu o> = 4 rjt/ nmmr nimnoo ornnoa oian 



."ina Kur" proa 
.ir irx® MN noi: 'rn o-'p ,p 100 
. k = 2 tl røn nonyno 0'7"nn 'j® mmonnn moms 

m 

. yiopn “7'nn ns oian io?nn, / = 0 s:m® sir 


. / pr moso ,yppn rnm .nyoon ipm ,oian -"s nmti:® rnnn yn nman io®n ns xsn .x 

? oiao nnona® a"xon ma .o 

Vru) oiao mm ns xxai .dhjjo o-rmm ,n7Vioo ®a®n oian® -p .‘pyan nx ni® mnt 

.t = 0.\n He npNOCpiPi 



ynne 

mm® *?3 oian n®is® nmm xm to .x 
. cot nmn nmm / pr moso 
.nR 1 xm myan‘ro no® 


(Ot 

— xm o 1 ?® Visao ®n? D’Jrøri 2 n 70 a cot nmm 'w nwm p*7nn 

2 71 


(Ot 


S =- nR 2 : t»V? 3 ,tanon -orr p 1 ?n wtc Km mm nut? ,p*? 

2 K 


: rrrr 'Drø hd røn 
0 = 5/1 

0 = 5— /r5 : 
2/r 

<D = 5— -ffO.2 2 
2/r 


0 = 0.4/ 
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P3 nw -piD vrs 4 ? nvrrø nrøn P O 


2 K»jn7 


. 5 '03^3 htod hkxs: ,A nnorørø .rruaVa jvuob 
njn) nnumoa rvuofln o; po morn:n ,<y jvrm niTTiQa inmcarø :ntf? rmnmo nuoon 

.maan mø*? nra nm mioan narø t = O æra .(irs 


X X X X 
X 


X 

X 

X 


f? 


XXX 


X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 


X 

X 

X 

X 


B 


XXXXXXXXX 

xxxxxxxxx 


.lam 7® rnpnso nmoan in noisn no®n nx xsa .x 
? nnioao mares® manan a"son ma .o 
? R nmimn os ,nmoao tmn ma .i 


ynra 

.mnan m®n os mn®a nmi pm ?o urr nmoan no® .x 
.n”j® ‘jo nmoan n®is® "nnun" mi70 ,nmoan 7® nmmm nimnan xm to 

. cot nmn t pr moso nmoan n®sn® nmm .p 1 ? 

nmoan no® ro nmm io*?i nr o-jxh-q® .90 nmm nmm t = O sno® sir ,D7ix 


n 


a = cot+—: nmn t pr moso næan m®7 
<l> = 54 sin a : nnouo lin: ’Di^n ic®n 


n 


<I> = fi,-Jsin(r<v + —) 


: n-rr *p®n p'7 


<l» = BA cos(f(X) : xm iD®n® Top:, sin(a + —) = cos a : nmoairamo nmro nnr: ox 


:(—<osin(ru/) xm cos(røf) V® nnra) iD®n nx mrp .o 

d<b 


E = 


dl 

c =-BAcos(cot)' 


e = coBAs\n(cot) 


: nm* nmono omn 


/-i 

R 


1 = 


(o BA sin(otf) 


.npODn kV? »rsfm dit mr 


yo mo ina rrfr m-irø nrøn P O 
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.(Vn narn saiVa) nro iwats © n mas mama i craVis pts os 
.(«psa Vrris nx raps'? saiVa) mm i uis x ss"V am .srV nim aiaa irrs? dus 
nisaxxn ,mn proa Vtiiks sk dpi dk .Visas npm ’sVa s's’ aias asm ,ra' t VVa 'sV 
X ss"i ,"»pV o:ai" s’rr pubs rrron ,mm iiroi .trns a'ao Visa nnsv 



: mVanosV mv snu misa Visas sk msi 
: sVVio t"sj oian mpaai ,o'V"ns Vs man nx s-ra pcxm aVca 



nmpis n onaina kths o .V'apaa onaina R NEF , R NF tmsm aV orø om aVwa 
: M,N nrnpn pa xsai rum, M,F nmp:n to nxsa: sVVios ,p iaa ,n,f 
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pa nxi -p-o rrs7 mmo® nrom Vo o 


: narn nx nrn .a 


dO 


8 = 

dl 

8 = 

0.4 r 


.t = 0.\n iec nasa Visas nx nmi .1 

— xis ,oVb? Visaa vrv dok'ti 2ti soa <o/ mus V© prrs pVns 
2tc 

27t R xis Visas Va pp's 



.qp'ss idb -om pVn imx xis ,(msps) NF ntsps -pi« 

— -2?t R =wRl kis NF JrøjTS -pix ,pV 
2n 


: NF ntsps nrmns 



= X.(o Ri 
= 2-4 0.2 0.1ti 


= 0.167t () 


2itR-a>Rt : NF nisp TW mna .Visas Va HP’S xis NEF msps -pix 

: NEF msps nrmns 
R sef = \(2nR-(oRt) 

R kef =2 (2n 0.2-4 0.2 O.ljt) 
R hef = 0.871 -0.1671 
R wef =0.647t d 


: MN V’ns nrmns 


R \m 

R UW 


= k-R 
= 2 0.2 


.aiaa dsis pra nx xxai ,mr smi misa Visas nx snue? 00 V 

. MNF mnsVsVanoi 


pa nxi pas rrsV m-rø® nmani Vs © 
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n KOOTT 


n’rt’oa dut noo pooan®a .poon yn nVTio 1 ? mama® ,n d’oto* mops n^ya naiVa mim 

. A xrn rrofron 'ro innn rro®. /„ dit 
. R ixh iama ’3®an Vron .laVa mana 2 ?sa ’3®a 7*0 tdo* maVro'? anoa 

. /„ nn iraiTpa Dina? p ,pooan nx roo 
.nrw i, yin O- 1 ? isn /„ oim ,pooan nx inns pa mx7 



.pooan urr« Dy R ioon in dit ditt yrra iaon .x 
. R 1033 DITTO Din pra nx xxa .3 
.pooan nrrno Dy ’3®an 7*on 'ry nnona® ysrøan a"xan %na .o 
nnonan a"xan nx xxa .(snap* ) / = /„ e * : pooan nrrno Dy Din nap* nrroun novu .i 

.pm 'ro rrspoToa ’3®an 7*oa 


pine 

.arm 1 : 30 a m® mm jrafron .ina ixTnan praa /„ dit rraVroa ditt ,moo pooan®a .x 

isooan man ’tv ynr Vnoxn .rmVon 7® Din praa myaatxn nx dtoo nx .pa' r 77a '07) 

.(n'3*’on 7® ’raian tst imx7 
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pa nio pia rry 7 nrno® nnarn P © 


R 


LAVAA_ 


: Vip® 103 n®yo 

: xth an 1 ?® 7ip®n ,7'apna onamn R SEF , R sr 


R 

1 


1 


VEF 

1 


‘VE 


I 


R 0.64n 0.1 6 tc 

- = 2.487 
R 

R = 0A o 



: mr 7rp®n Toon p7t , R m ioo7 moa naTna ni loa 


Rtotal - 0-4 + 0.4 

R-TOTAL — 0 - 8 o 


: mr n77Toa Din pVi ,e = 0.4,. xm 7p®n i03n 7y nnan 




,7oyan ipn 'o7a mr utipt ,otd3 mir® Din it 


pa nxi pio tt* m-rto® uran 7 a © 
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V’Von nnonots sxiaan mman a"NDn nN pn aisnV in’: is’n ,mn isn nra □’sm’ wn 
Iod pViria *pisa nnsn 10 mm msan V’Von nnsnnis (e )IT ) sxinan mrnnan a"xon .’nsan 



^flVD ^ BEGIS 

AVE 

Al 


: pn ’irisn 


: on o’ivun 

®B£cm ~ 2A\i 0 nl o 
(T) =o 

^ EXD U 

A/ = f, - O 


: 3’5U 


0-24(i o n/ u 


2A i x n nl, i 

1,-0 


u 


O = 2A\x a nI u -e~ 1 ' : pisa ’insV np’rtan nnoun n« onsm .i 
.loisn nu -ma .røm V'Von msnats ’ynn mtwan a"Nnn ns NixaV msn ons rx nsa 

: -ke h Km e kl Vis mn® srn nrs'ri 


d< 1> 
e = — 
di 

e =|2^n 0 n/ # •e'*'| 

E =|-2 kA\i 0 nI 0 e^ 
E =2kA^nl 0 e u 
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vo rw -p-o rrsV nmw nrum P O 


’osan nnsn ’d ,snp Nim .Q = B A : Nin n’iiV’on Vis inn in ptsn ,-nio pooan ns Vn 
.rnnsia o”K3 nnsn’ nVi ,0 Nm iVis mrnnts nn ,smp »psn dn ;ira xVV opkisj ibkh 
. pm os isVra p»an pisn m pVi .nman nnsn vrNi ,isn mm .nnsn posants sro 
Vis mnin mm ions® .mtsia a"N3 vVs nnsm pVi ,*ptsn nnsn jik ts'jna 'nsan V'Von 

.latn 's 1 ? inisn 

.lasso nnsV uims in trit ir' 'nsan V'Von .o 
mitra VnanV nxT ’nsan V'^ds mrnis mm .isn mnan nnsn m ,iop notsn ,pooan nno:iS3 

.nra’ 'asa nns nx"Vi ptsn nN 
,mm irroa msnxNn nN o’ts: on) tran nNinan cmr ’nsan V'Von mm ,i’a’ t VVn ’sV 

.(nra' ’osan nnsn Vs smr Vrattn 




.pa’V Vrøisa onr R tun mm 

: ("ima nxi’") itVn mis 'asan nnsms id ,iVts innna onan ’nsan V'Von Vs Vnnw .a 



wan V'Von 


mjiV’on Vis inn 


l'nsan V'Von Vis nV . n'rV'on Vis inrm nais Nin tman nnsn mis mm naisn 

BA: nm’ ’nsan V'Von Vis nnN nn'm in naisn 
0 = 2 B A : 2 'o mm mn'mn 2 fn noisn 
B = y^nl : nnoun pro n'TiV’o Vis ’osan nnsn 
O = 2 A\i 0 nl : nm’ msan V’Von mnnnn 2 nnsmats msan poisn pV 


Tro nm -p-o itsV m-no® mim P © 
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